Downloaded From : www.EasyEngineering.net 


= 
ea) 
‘a 
yw 
so 
mm 
Z 
= 
oO 





Downloaded From : www.EasyEngineering.1 








Downloaded From : www.EasyEngineering.net 


= JOBJECTIVE 






Director 
Omega Classes, Meerut 







a ARIHANT PRAKASHAN 


i SE Et eer Sad ane eo eae 
erm ‘ALINDI, T.P. NAGAR, MEERUT-250 002 


NC Caw 


Downloaded From : www.EasyEngineering.net 


MATHEMATICS GALAXY 


<é 74 Text Book of Algebra 
4 Ted Book of Co-ordinate Geometry 
Interactive Algebra (Vol. I & ID 
<4 4 Text Book of Calculus (Differential) 
as rt Text Book of Calculus (Integral) 
4 Text ook of Vector & 3D Geometry 
Play with Graphs 
4 Tet Book of Trigonometry 
Problems in Mathematics 
Objective Mathematics 


ARIHANT PRAKASHAN 


An {SO 9001:2000 Organisation 

fineaa Kalindi, Transport Nagar 
Baghpat Road, MEERUT-250 002 (U.P) 
Tel. : (0121) 2401479, 2512970, 2402029 
Fax : (0121) 2401648 
email : info@arihantbooks.com 
on web : www.arihantbooks.com 





% © Author 


Allthe rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system transmitted in any form or by any means- electronic, mechanical, photocopying 
recording or otherwise, without prior permission of the author and publisher. 


i ISBN 818348014-4 


% Price : Rs. 200.00 


th Laser Typesetting at: 
Vibgyor Computer 


Printed at: 
Sanjay Printers 


S.K. Goyal 
S.K. Goyal 
S.K. Goyal 
Amit M. Agarwal 
Amit M. Agarwal 
Amit M. Agarwal 
Amit M. Agarwal 
Amit M. Agarwal 
S.K. Goyal 
S.K. Goyal 











Downloaded From : www.EasyEngineering.net 


PREFACE 


This new venture is intended for recently introduced Screening Test in new system of 
Entrance Examination of |IT-JEE. This is the first book of its kind for this new set up. It is in 
continuation of my earlier book “Problems in Mathematics” catering to the needs of students for 
the main examination of IIT-JEE. 

= Major changes have been effected in the set up the book in the edition, 
The book has been divided into 33 chapters. 
In each chapter, first of all the theory in brief but having all the basic concepts/formulae is 
given to make the student refresh his memory and also for clear understanding. 
Each chapter has both set of multiple choice questions-having one correct 
alternative, and one or more than one correct alternatives. 
At the end of each chapter a practice test is provided for the student to assess his relative 
ability on the chapter. 
Hints & Solutions of selected questions have been provided in the end of book. 
The number of questions has been increased two fold and now there are more than 2000 
questions. 
lam extremely thankful to Shri Yogesh Chand Jain of M/s Arihant Prakashan, 
Meerut for their all out efforts to bring out this book in best possible form. | also place, on 
record my thank to Shri Raj Kumar (for designing) and M/s Vipgyor Computers (for laser 
typesetting}. 
Suggestions for the improvement of the book are, of course, cordially invited. 


- §.K. Goyal 
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ALGEBRA 


COMPLEX NUMBERS 





§ 1.1. Important Points 


1. Property of Order : i.e. (a+ib)<(or>)c+id is not defined. For example, the statement 
9 + 6/< 2 — jmakes no sense. 
Note : (i) Complex numbers with imaginary parts zero are said to be purely real and similarly those with real 
parts zero are said to be purely imaginary. 


(ii) iota : * 7 = V—1 is called the imaginary unit. 
Also =-1,P%=-1, 14 =1, ete. 
In general AP Oa ene FAO a 4 
jan+3_ 


i -i for any integer n 


Forexample, "997 = 4*499+1 = ; 


Also, ele at 


2. A complex number z is said to be purely real \f Im(z)=0 and is said to be purely imaginary if 
Re (z) = 0. The complex number 0 = 0 + i. 0 is both purely real and purely imaginary. 
3. The sum of four consecutive powers of / is zero. 


4n47 4n+7 
Ex. YX fai+r+P+ YY Pai-1-i+0=-1 
n=1 n=4 


4. To find digit in the unit’s place, this method is clear from following example : 
Ex. What is the digit in the unit's place of (143)°6 9 
Sol. The digits in unit’s place of different powers of 3 are as follows : 
SHON Tal OR Aa ly. cs eneecee (period being 4) 
remainder in 86+ 4=2 
So the digit in the unit’s place of (1 43) — 9 
[Second term in the sequence of 3, 9, 7, 1, ...] 
5. V—a=iVa, when ‘a is any real number. Keeping this result in mind the following computation is 
correct. 
V-a\—b-ivVaivb =? Vab =-Vab Fe 
But th the computation V— a V- b = V{(— a) (- b)} = Vab is wrong. 
Because the property Va Vb = Vab hold good only if, at least one of Va or Vb is real. It does not hold 
good if a, b are negative numbers, i.e., Va, Vb are imaginary numbers. 





§ 1.2. Conjugate Complex Number 


The complex number z= (a, b) = a+ ib and z= (a, — b) = a — ib, where a and bare real numbers, i= - 1 
and b# 0 are said to be complex conjugate of each other. (Here the complex conjugate is obtained by just 
changing the sign of /). 

Properties of Conjugate : zis the mirror image of z along real axis. 

(i) (Z)=2 
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2 Objective Mathematics 


(ii) z= Z © zis purely real 
(iil) z= -— Z = zis purely imaginary 








(iv) Re (z) = Re (z) = -— 
rea 
(v) Im(z)= Di 


(vi) 21+ 22=Z1+Z2 
(vii) 2} - 22=Z1-Z2 
(viii) 21 22 = Z1.Z2 


eae 


(x) 2122 + Z1Z2 = 2Re (Z Zo) = 2Re (z1Z2) 
(xi) 2" =(z)" 
(xii) If z— f(z1) then z= f(z1) 

§ 1.3. Principal Value of Arg z 


If z=a+ib,a,be R, then arg z=tan '(b/a) always gives the principal value. It depends on the 
quadrant in which the point (a, b) lies : 


Lic 


(i) (a, b) € ‘first quadrant a> 0, b> 0, the principal value = arg z= @ = tan” / 








(ii) (a, b)e second quadrant a<0, b>O, the principal value 


=argz=6=n-tan | ; 


(iii) (a, b)e third quadrant a< 0, b< 0, the principal value 
1| Db 


=argz=6=-7n+Itan 








(iv) (a, b)e€ fourth quadrant a> 0, b<O, the principal value 
sqaleb 

=argz=6 = - tan = 
Note. 
(i) -n<6<t 
(ii) amplitude of the complex number 0 is not defined 
(iii) If 21 = 2 < 121;1=1!221 and amp Zz; =amp Ze. 
(iv) If arg z= 2/2 or — 2/2, is purely imaginary; if arg z= 0 or t 7, Zis purely real. 


§ 1.4 Coni Method 


If z1, 22,23 be the affixes of the vertices of a triangle ABC 
described in counter-clockwise sense (Fig. 1.1) then : 


(21 — 22) gts (21 — 23) 


121-221 | 21-231 
s 
21-2 
or amp [BB |= «= <enc 
1 ~ 22 


: t t 
Note that if « = 2 or-5 then 





Fig. 1.1. 
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Complex Numbers 3 


A= 2 
21 - 


Note : Here only oneal values of arguments are considered. 





“tag purely imaginary. 


§ 1.5. Properties of Modulus 


(i) |zl1>O >121=0 iff z=Oand|zI>0 iff z#0. 
(ii) -| z1< Re(z) <1 zland-Izl<Im(2<1 zl 








(ii) 1 zl = lz 1=Il-zl=I-z | 
(iv) zz =Iz/? 
(v) | zz21=12411 221 

In general | 2; 22 23 Z4....Zn| = 1214/1 2211231... lanl 
‘ | 24 | 
(vi) ar a 

| 22 | 

(vii) 121+ 221 < 121 +1221 

In general | 2}+ 22+ 23+...... +2z,l<lzl+lal+lai+...... +1 2n1 
(Vv) 121-z21 > Wzal-Izaill 
(ix) | zl = Iz" 
(x) | 1211-1221 <Ilm+al<laltlal 


"Thus | z;1 + | 221 is the greatest possible value of | 2; 1 + | 221 and | lzl-lzl | is the least 
possible value of | Z1 + Z2 |. 


(xi) | 24 + 22 |? = (zy £29) (21 + 2) =I 24 2 +1 22 1? + (2420 + 2420) 
(xii) 2122 + 2122 = 2 | z1 1 | z2 | cos (81 — 62) where 64 = arg (z1) and @= arg (z2). 
(xiii) | 21+ 22? +1 21-22 F=2{1 21 PF+1 a} 
(xiv) Unimodular : /e., unit modulus 
If zis unimodular then | z| = 1. In case of unimodular let z= cos 6 + isin, 9 € A. 


Note : joi is always a unimodular complex number if z # 0. 


§ 1.6. Properties of Argument 


(i) Arg (2122) = Arg (21) + Arg (z2) 
In general Arg (212223 ...... Zn) = Arg (21) + Arg (22) + Arg (23) + ... + Arg (Zn) 


(ii) Arg E — |- Arg (21) — Arg (22) 
(iii) Arg i = zi 2 Arg z 
(iv) Arg i) rrArg (2) 
(v) If Arg) 2 = 0, then Arg E } 2kn — 8 where Ke |. 
(vi) Arg z=— = he z 
§ 1.7. Problem Involving the nth Root of Unity 


Unity has n roots viz. 1,@, @°, @°,...,@77' 


these n roots is zero. 


(a) Here 1+ ++... +0"~ | =0 is the basic concept to be understood. 


(b) The product of these n roots is (- 1)"~'. 


which are in G.P., and about which we find. The sum of 


§ 1.8. Demoivre’s Theorem 


(a) If nis a positive or negative integer, then 
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(cos 0+ /sin 6)" =cos n6+ isin ne 
(b) If nis a positive integer, then 


(cos 6 +isin @)'/"= cos 228 ran in | 


wheie k=0, 1, 2,3, ..., (n-1) 
The value corresponding to k= 0 is called the principal value. 
Demoivre’s theorem is valid if nis any rational number. 


§1.9. Square Root of a Complex Number 


ae 1iyis =8 |eros0 


yes jig 


(Here b= 1). 


The square roots of z= a+ ib i 














igh 


and 


Notes: 


= 
Ae. 
Ge 


1. The square root of jare: +| i 


2. The square root of — fare : ne | (Here b= ~ 1). 


3. The square root of w are : + w* 
4. The square root of w are: +@ 


§ 1.10. Cube roots of Unity 
Cube roots of unity are 10, wr 
Properties : 
(1) 14+0+0°=0 


(2) w* =1 
‘ +2 2 4000 x3+1 
(3) 0°? =1,0°"* ‘=a, went® _ wy ex. a =O =. 


(4) @=o% and (w)* = 


Objective Mathematics 


(5) A complex number a + ib, for which | a: b| = 1: V3 or V3 : 1, can always be expressed in terms of 


i, or wo. 


(6) The cube roots of unity when represented on complex plane lie on vertices of an equilateral 
inscribed in a unit circle, having centre origin. One vertex being on positive real axis. 


(7) at bw + cw* =0 => a=b=b=cif a, b, care real. 


(8) OO = o°, five ait o2e 2ni/3 


§ 1.11. Some Important Results 


(i) If 21 and Z2 are two complex numbers, then the distance between 2; and Zp is | Z1 - Za |. 
(ii) Segment joining points A (z1) and B (Ze) is divided by point P (z) in the ratio m1 : me 


MmZe2 + mez} 


then zo “Cm +m) ' m, and mz are real. 
(iii) The equation of the line joining 21 and Zp is given by 
mie 
Zz; Z4 1] = O(non parametric form) 
Zo Z2 1 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 


Complex Numbers 5 


(iv) Three points Zz; , Z2 and z3 are collinear if 


2 Zz1 «4 
za z21|=0 
zB 23 «4 


(v) az+az = real describes equation of a straight line. 
Note : The complex and real slopes of the line az+ az+ b=Oare (be RA) 
--2 and- pene) are respectively. 
a Im (a) 
(a) If.a1 and a2 are complex slopes of two lines on the Argand plane then 
* If lines are perpendicular then a; + a2 =0 
“If lines are parallel then a1 = a2 
(vi) | Z-2|=ris equation of a circle, whose centre is 2) and radius is r and | z- 21|< represents 
interior of a circle | 2z— 2 |= rand|zZ- 2|>rrepresents the exterior of the circle | Z- 2 =r. 
(vii) zz +az +az+k=0; (kis real) represent circle with centre - aand radius V| ar—e 
(viii) (2-21) (2 —2Z2)+(Z-22)(2 -2Z1)=0 is equation of circle with diameter AB where 
A(2i) and B (zo). 
(ix) If |z-211 + 12-221 = 2a where 2a > | 2; — Z| then point z describes an ellipse having foci at 
21 and Z2 and ae AY. 
(x) If | z-2,1-12-22|1=2a where 2a < | 2; — 221 then point z describes a hyperbola having foci at 
z1 and z andae Ar. 
(xi) Equation of all circle which are orthogonal to | z— 21 !=n and| z— z21=>n. 
Let the circle be | z- «|= rcut given circles orthogonally 


=> P+ =la-z/* (1) 
and Pen # la— Ze ...(2) 
Onsolving r&-rf = a(21-22) + a(z1-D)+lalP-lzP 
and let a= a+ Ib. 

2= 21 





= kis acircle if k# 1, andis a line if k= 1. 


(xii) 








2-22 


(xiii). The equation | z- 21 I? +| z= 22 |? = k, will represent a circle if k> 3121-22 I? 


{ (22 - 23) (21-24) |) _ 


Guy Ig | (21 23) (22 ~ 24) | 7 


+ ,0,then points 21 , 22, 23, 24 are concyclic. 


§ 1.12. Important Results to Remember 


(i) lota (J) is neither 0, nore greater than 0, nor less than 0. 
(ii) Amp z-— Amp (— 2) =+ 1 according as Amp (2) is positive or negative. 
(iii) The triangle whose vertices are Z; , Z2 , Z3 is equilateral iff 

1 1 1 


~ 


+r = 
21-22 22- 23 23-21 











or ze +254 2 = 2122 + 2223 + Z32Z1 





(iv) if | z +t = a, the greatest and least value of |z| are respectively ao a 








—at Va? + 4) 


5 
a 
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MULTIPLE CHOICE- 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


One of the values of i is (i= V- 1) 
(a)? (b) &®? 
(c) &* (d)e * 


. If x, =cos (m/3’) —i sin (1/3’), then value of 


X1- XQ. .-. MP. 1S 


(a) 1 (b) -1 
(c)-i (d)i 

. The area of the triangle on the Argand plane 
formed by the complex numbers 
— Z, IZ, Z — 12, 1S 
(ay Fiz? (b) IzI° 
() 3 Iz? (d) None of these 


. Let z,}=6+2 and z,=4-3i. Let z be a 


complex number such that 
arg | =~ 
(7-2 
(a)lz—(5-H)l=5 (b)lz-G-Dl=V5 
(c)lz-(54+H)l=5 @Mlz-6+)l=V5 





T ! 
f a? then z satisfies 


. The number of solutions of the equation 


z+izP=0, where ze Cis 
(a) one (b) two 
(c) three (d) infinitely many 


é If z=(A+3)+iV(5—A’); then the locus of 


zis 

(a)astraight line (b) a circle 

(c) an ellipse (d) a parabola 

The locus of z which sotisfies the inequality 
logy.31z— 11> logo3!z—zlis given by 


(a)x+y<0 (b)x+y>0 
(c)x-y>0 (d)x-y<0 
. If z; and z, are any two complex numbers, 
then 
12 +Vz}-% I+1z,- Vzi — 2% | is equal to 
(a) 1z, | (b) Iz | 
(c) lz, +22! (d) None of these 


. If z; and 2, are complex numbers satisfying 


10. 


11. 


12. 


13. 


14. 


15. 


Objective Mathematics 


le < 
= Land arg| 7 | mnr(me 1) 
1+ 2), 


2 +22 
21) — 22 
then z,/z, 1s always 











(a) zero 

(b) a rational number 

(c) a positive real number 

(d) a purely imaginary number 


100 
Ifz#0,then| [argh zl] dis: 
c=0 


(where [.] denotes the greatest integer 


function) 

(a) 0 (b) 10 

(c) 100 (d) not defined 

The centre of square ABCD is at z=0. A is 


2,. Then the centroid of triangle ABC is 
(a) z; (cos t£ isin 7) 


(b) + (cos m + i sin m) 
(c) 2, (cos N/2 +i sin 1/2) 
(d) + (cos n/2 + i sin 2/2) 


The point of intersection of the curves arg 
(z— 3i) = 3/4 and arg (27+ 1 — 21) =1/4 is 
(a) 1/4 (3 + 91) (b) 174 (3 - 91) 

(c) 1/2 (3 + 21) (d) no point 

If S(n)=i"+i “. where i=V-1 andn is an 
integer, then the total number of distinct 
values of S (n) is 


(a) 1 (b) 2 

(c)3 (d)4 

The smallest positive integer n for which 
eahe J =- 1, is 

_l-i : 

(a)1 (b) 2 

(c)3 (d) 4 

Consider the following statements : 





S,:-8=2ix 4i=V(-4) x VE 16) 
Sy: V4) x VE 16) = V4) x © 16) 
S83: V4) x (~ 16) = V64 

Sa: V64 =8 
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Complex Numbers 


16. 


17. 


18. 


19, 


20. 


21. 


22. 


of these statements, the incorrect one is 

(a) S, only (b) Sz only 

(c) $3 only (d) None of these 

If the multiplicative inverse of a complex 
number is (V3 + 4i)/19, then the complex 
number itself is 

(a) V3 —4i (b)44+1V3. 

(c) V3 +4i (d) 4-13. 

If z, and z, represent adjacent vertices of a 
regular polygon of n sides whose centre is 





origin and if een = 2 —1, then nis equal 
Re (z;) 

to 

(a) 8 (b) 16 

(c) 24 (d) 32 

Iflzl= 1, then [ rae ynals 

(a)z (BZ 

(c)z ; (d) None of these 


For X1,*2,91,2€ R. If O< x) <x, =y2 
and Zp =X, +0, : 22 =X2+ iy, and 
23 = ; (z, + 29), then z,, Z) and 2; satisfy 


(a) 1z,1=12,1=1 231 

(b) 1 zy |< lz. 1<1 2,3 | 

(c) lz, 1>12z.1>1 231 

(d) lz 1<1z31<1z,| 

Of z is any non-zero complex number then 
arg (z) + arg (z ) is equal to 

(a) 0 (b) n/2 

(c)% (d) 3n/2 

If the following regions in the complex 
plane, the only one that does not represent a 
citcle, is 











S85 = (1 

(a)z2z+i(2@—-Z)=0 (b) Re} = |=0 
eZ SY oe z--i _ 
(are) i F 9 (d) ie ] 
1+) : 

If x= - r then the expression 
2x" — 2x? +x +3 equals 
(a) 3-(1/2) (b) 3 + (i/2) 
(c) (3+1)/2 (d) (3 ~1)72 


. If 1. @. w” are the three cube roots of unity 


' then for a. B. y. 8 € R. the expression 


25. 


27 


28. 


29. 


30. 


. If 1, a, wo’, wy @ 


a+ Bo + yo" + 6 


; is equal to 
B+ aa + yo+ da 
(a) 1 (b)o 
(c)-@ (dja! 

. If @ is a complex cube root of unity and 
(1+@)’=A+Bo then, AandB are 
respectively equal to 
(a) 0, 1 (b) 1,1 
(c) 1,0 (d)-1,1 


If 1, @ and @* are the three cube roots of 
unity, then the roots of the equation 
(x— 1)? -8=Oare 

(a)— 1,2 1 Se 1 +200" 

(b) 3, 20, 20. 

(c) 3, 1+2@, 1+ 20° 

(d) None of these 


”"~ are n, nth roots of unity. 


the value of (9-@)(9-)...(9-@"') 
will be 





(a)n (b) 0 

9”-] 9" +1 
(c) 8 (d) 8 
If 8iz? + 122” — 18z + 271 =0 then 
(a) |z1=3/2 (b) |z1=2/3 
()izl=1 (d) 121=3/4 
If z= re, then | e”| is equal to 
(a) e rsin 8 (b) ren rsin®@ 
(c) e rcos 8 (d) re rcos 8 


If z,,2),23 are three distinct complex 
numbers and a,b,c are three positive real 
numbers such that 


a b c 
SS eee gen, 
122-231 123-2, | 12, Z2 | 

a . b* pe < x 
Gia) 2@;—2)) Xz — 2) 
(a) 0 (b) abc 
(c) 3abc (d)a+b+c 


For all complex numbers 2), 2) satisfying 
1z,l=12 and |z,—3-4i|=5. the minimum 
value of | 2; — Zz lis 
(a) 0 
(c)7 


(b) 2 
(d) 17 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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If Z,, Z2, Z3 are the vertices of an equilateral 

triangle in the argand plane, then 

(Gi +A +B) HK (Z2q + 223 + 2321) is true for 

(a) k=1 (b) k=2 

(c)k=3 (d)k=4 

The complex numbers 2, Z2 and 2; satisfying 

4-23 1-iv3 
== are 

22 — %3 2 

triangle which is : 

(a) of zero area (b) right angled isosceles 

(c) equilateral (d) obtuse angled isosceles 

The value of Vi + V(- i) is 

(a) 0 (b) V2 

(c)-i (d)i 


If 2), Z, 23 are the vertices of an equilateral 





the vertices of a 


triangle with centroid Zp, then At+a+z 
equals 

(a) 2 (b) 223 

(c) 329 (d) 925 

If a complex number z lies on a circle of 


radius 1/2 then the complex number 
(— 1 + 4z) lies on a circle of radius 

(a) 1/2 (b) 1 

(c)2 (d) 4 

If n is a positive integer but not a multiple of 
3 and z=—1 +i V3, then (27 +22" +2”) is 
equal to 

(a) 0 (b) ~1 

(c) 1 (d) 3x2" 

If the vertices of a triangle are 


8+ 5i,-3+i,-—2-—31, the modulus and the 
argument of the complex number 
representing the centroid of this triangle 
respectively are 


r =f 
(a) 2,7 (b) V2, i 
(c)212, 7 (d) 22,5 
10 ie 
The value of = [ sin “BE — cos is 
k=1 11 ie 
(a)-1 (b) 0 
(c)-i (d)i 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


Objective Mathematics 


Brat ys-ye 
Ae ee Pe 


real, then the ordered pair (x, ¥) is given by 


25 2 
3™ (x—-iy) where x, y are 





(a) (0, 3) (b) (1/2, - V3 /2) 

(c) (- 3, 0) (d) (0. - 3) 

If o,Bandy are the’ roots of 

xo 3x7 + 3x+7=0 (@ is cube root of 
; o=l B-1 ‘y=! 

unity), then BI + yah oe 1S 
3 2 

@o (b) w 

(c) 20° (d) 30° 


The set of points in an argand diagram which 
satisfy both | z1<4 and arg z=7/3 is 

(a) a circle and a line (b) a radius of a circle 
(c) a sector of a circle (d) an infinite part line 
If the points represented by complex 
numbers z, =a + ib, z7=c + id and z, — 2, are 
collinear then 


(a) ad + bc =0 (b) ad—- be =0 
(c)ab+cd=0 (d) ab—-cd=0 
Let A,BandC represent the complex 
numbers 2), 22,23 respectively on the 


complex plane. If the circumcentre of the 
triangle ABC lies at the origin, then the nine 
point centre is represented by the complex 
number 





Z) +22 2) +22 — 23 
(a) 7 7% (b) ) 

Zp +2 +2 Z—-%—Z 
oe = «oS 


Let & and B be two distinct complex numbers 
such that |o!=1B1. If real part of a is 
positive and imaginary part of B is negative, 
then the complex number (a+ B)/(a — B) 
may be 

(a) zero (b) real and negative 

(c) real and positive (d) purely imaginary 
The complex number z satisfies the condition 


| Z- = = 24. The maximum distance from 





the origin of co-ordinates to the point z is 
(a) 25 (b) 30 
(c) 32 (d) None of these 
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46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


The points A, B and C represent the complex 
numbers Z, 2, (1 — 2) z; + iz) respectively on 
the complex plane. The triangle ABC is 
(a) isosceles but not right angled 
(b) right angled but not isosceles 
(c) isosceles and right angled 
(d) None of these 

The system of equations erode re 
has 
(a) no solution 
(c) two solutions 


(b) one solution 

(d) none of these 

The centre of the circle represented by 
|z+1!=21z—11on the complex plane is 


(a) 0 (b) 5/3 
(c) 1/3 (d) None of these 
The value of the expression 


2(1+@) (1+?) + 3(2@ + 1) (20° + 1) 
+4 (30+ 1) (30+ 1) +...4 (n+ 1) (not 1) 
(nw + 1) is 

(@ is the cube root of unity) 


3 2 2 
n° (n+ 1) a(n+)) bint, 
4 ) 


(a) (b) 


(c) ae Z . na, 1 —n (d) None of these 
If nea pe | then 
t iy \2T } 
Re (a+ ow +o +0°+ a) is 
(a) 1/2 (b) — 1/2 
(c)0 (d) None of these 
200 oe s0e ; 
If & i+ Tl ? =x+ iy then (,, y) is 
k=O) p=] 
(a) (0, 1) (b) (1, -1) 
(c) (2, 3) (d) (4, 8) 
If {z;-l1<4, }a—-21<2, tz,-31<3 


then | z) +z. +23! 


(a) is less than 6 (b) is more than 3 
(c)islessthan 12 (qd) lies between 6 and 12 


If | zl=max {lz—11,!z+ 11} then 
(a)lz+zl=- (b)z+z=1 | 
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(c)lz+zl=1 (d)z-z=5 

54. The equation | z+il—|z—il=k represents a 
hyperbola if 
(a)-2<k<2 (b)k>2 
(c)0<k<2 (d) None of these 

55. If |z-il<2andz;=5+3i then the 
maximum value of | iz + z, | is 
(a) 2+ at (b) 7 
(c) V31 - (d) ¥31 +2 

56. Ifz= they (2)! + Fae equal to 
(a)z (b) <” 
()z" (a) 2 

57. If la,i<3, 1<k<n, then all the complex 
numbers z_ Satisfying the equation 
l+az+az +... +a,z°=0 


58. 


59. 


(a) lie outside the circle | z |= i 
(b) lie inside the circle | z|= 
(c) lie on the circle | z!= ; 

(d) lie in¢<Izl<+ 


If X be the set of all complex numbers z such 
that |z|=1 and define relation R on X by 


; 2n : 
2, R 2, is | arg 2, ~ arg Z) |= > then R is 


(a) Reflexive 
(c) Transitive 


(b) Symmetric 
(d) Anti-symmetric 
cubic 


The roots of the equation 


(z+ ap) =o (a #0), represent the vertices 
of a triangle of sides of length 


(a) Fel oB | (b) V3 1a 
(c) ¥3 1B! (@ Fela 

60. The number of points in the complex plane 
that __ satisfying the conditions 
lz-2t=2,zQ -)+z(l+)=4is 
(a) 0 (b) 1 
(c)2 (d) more than 2 


Downloaded From : www.EasyEngineering.net 


10 


Downloaded From : www.EasyEngineering.net 


MULTIPLE CHOICE-II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. 


62. 


63. 


64, 


65. 


66. 


If arg (z) < 0, then arg (— z) — arg (z) = 








(a) T (b)-—1% 

Tt Tt 
1D es (5 
If O%, Qj, Q, ...,.0, 1 be the n, nth roots of 

n-!1 @, : 

the unity, then the value of 1X5 Ga) is 
equal to 

n n-1 
a) ((:) | pem 
\ 3"-1 3"-1 

n+1 n+2 

C) ae d) —— 
( 3" » 1 ( 3" ft 1 
If z_ satisfies Iz—1ll<}z+31_ then 


@ = 2z+3- satisfies 

(a) l@—-S5—il<lM@+3 +i 
(b)la-Sl<lw+3! 

(c) I, (t@) > 1 

(d) larg (@ — 1) |< 2/2 

@ is a cube root of unity and n is a positive 
integer satisfying 1 +@"+@"=0; then n is 
of the type 
(a) 3m 

(c) 3m +2 
+t lie : : 
Ziel is a purely imaginary number; then z 
lies ona 

(a) straight line 

(b) circle 

(c) circle with radius = 1/V2. 

(d) circle passing through the origin. 


(b) 3m + 1 
(d) None of these. 





If 


The equation whose roots are nth power of 
the roots of the equation, 


x —2x cos 0+ 1 =0, is given by 
(a) (x + cos nd) + sin’ n0=0 
(b) (x — cos nO)” +sin* n0=0 
(c) x7 + 2x cos nv + 1=0 

(d) x — 2x cos n8+1=0 


67. 


68. 


69. 


70. 


71. 


72. 


Objective Mathematics 


If {z-1!+lz+31<8, then the range of 
values of | z—4 is 

(a) (0, 7) (b) (1, 8) 

(c) [1, 9] (d) [2, 5] 

sin ! } Ly ~1) |. where z is non real, can 


Li | 
be the angle of a triangle if 
(a) Re (z) = 1, J,, (2) =2 
(b) Re (ZJ=1,-1<1,@S1 
(c) Re (z) + 1,,(z) =0 
(d) None of these 
tan O& — i (sin &/2 + cos O/2) 
1+2i sin a/2 
imaginary, then & is given by 


If is purely 


(a) nt + 1/4 (b) nt — 1/4 
(c) 2nt (d) 2nn + 10/4 
If z, and z, are non zero complex numbers 


such that | z) — 22 !=1 2, !+1 2,1 then 

(a) larg z; —argz,|=7 

(b) arg 2, = arg z 

(c) 2, + kz, = 0 for some positive number k 
(d) 2, 2% +2) <0 


If z is a complex number and 

Q}, Gy, 43, by, b>, b3 all are real then 
Qz+b)z azthoz ayzt+b3z 
byzt+a,z boztanz dyz+azz 
bizt+a, baz + az b32 +A; 

(a) (a,aya3 + bybyb3) 12? 

(b) Iz I? 

(c)3 

(d) None of these 

Let 

2 in/2 2 ino ~_ 2 ,-i5n/ 


_— B= C=F 
Wowie Cates. 3 


be three points forming a triangle ABC in the 
argand plane. Then A ABC is: 

(a) equilateral (b) isosceles 

(c) scalene (d) None of these 
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73. 


74. 


75. 


76. 


77. 


78. 


79. 


80. 





If {zi=1, then gest is equal 
to: Suh 

(a) 2 cos n (arg (z)) 

(b) 2 sin (arg (z)) 

(c) 2 cos n (arg (z/2)) 

(d) 2 sin n (arg (z/2)) 


If all the roots of 2 +az +bz+c=0 are of 
unit modulus, then 


(a)lal <3 (b) |b |1>3 

(c)lel<3 (d) None of these 

The trigonometric form of z = (1 —i cot 8)" 1S 
i (24-3n/2) 


(a) cosec? 8. € 


(b) cosec® 8, ¢ (4 3") 


3 Z 
(c) cosec? 8.e' 46- *”) 


(d) cosec” 8. e 74+"? 


If 1 ++" =0 then 4 + @) is 
(a)-@ (b)- @ 

()-@ (d)-o" 

If tal<1,4,;>0 for i=1,2,3,...4 and 


Ay tA, +Agt+... +A, =1, then the value of 
Ajay + Aga +... +A,A, lis 


(a)=1 (b) <1 
(c)>1 (d) None of these 
If lz, +z P=1z, +1 z) 0 then 


z z 
(a) - is purely real (b) = is purely imaginary 
2 2 


= - ver 
(C) Z) 22 +22; =0 (d) amp ab. 
22 2 


If 2, Z2, 23, 24 are the four complex numbers 
represented by the vertices of a quadrilateral 
taken in order such that z, — 24=2) —23 and 


tip ld 
amp — |. us then the quadrilateral is a 
(a) rhombus . (b) square 

(c) rectangle (d) cyclic quadrilateral 
Let z,,Z2 be two complex numbers 


represented by points on the circle |z|=1 
and | z|=2 respectively then 
(a) max | 2z; + 2.1 =4 (b) min! z,-—z,1=1 


(Cc) | 2+ L $3 (d) None of these 
Z| 








81. 


82. 


84. 


85. 


86. 


87. 


11 


If & is a complex constant such that 
oz’ +z+G@=0 has a real root then 
(a)a+a=1 (b) a+a=0 
(c)O+a=-—1 

(d) The absolute value of the real root is 1 


If |z-—3il=3 and amp ze [0,5] then cot 


(amp Z) — ° is equal to 
(a) i (b) 1 


(c)-l (d) -= 


t 


. Perimeter of the locus represented by arg 


( 32* |= Fise ual to 
\--i| 49 
3m 3m 
(a) 2 (b) V2 
T 
(c) Va (d) None of these 
The digit in the unit’s place in the value of 
(739) is 
(a) 3 (b) 4 
(c)9 (d)2 


If Z;, Z2, 23, Z4 are roots of the equation 

pz + az + Ane + a3z + a,=0, 
where dp, @), a2, a3 and a, are real, then 
(a) 21, Z2, 23, Zq are also roots of the equation 
(b) z; is equal to at least one of Z,, Z2, 23, 24 
(C) — 21, — 22 — 23, — 24 are also roots of the 

equation 

(d) None of these 
1 1 
ener no 
Ae eG) 
(a) at least one of z,, z> is unimodular 
(b) both z;, 22 are unimodular 
(c) z), Z) is unimodular 
(d) None of these 


If z1 #— z, and1z, +2) 1= then 








If z=x+ivand@= — 





then |ol=1 


implies that in the complex planc. 
(a) z lies on imaginary axis 

(b) z lies on real axis 

(c) z lies on unit circle 

(d) nonc of these 
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12 
88. If 5,=] sin xd(i' x) when (1 =V-—1) then 


4n-1 
2 Sis (née N) 
r= 


(a)-—cosx+c (b) cosx+ec 
(c)0 (d) not defined 
89. For complex numbers z,=x,+i), and 





Objective Mathematics 
(a) 0 (b) 1 
(c)2 (d)3 


90. Let 3-—iand 2+ be affixes of two points 
A and B in the argand plane and P represents 
of the complex number z—x+iy then the 
locus of Piflz—-3+r1l=lz-2-rlis 
(a) Circle on AB as diameter 
(b) The line AB 


Z=Aytlyp we write 720% ~& Of , ; 
er etn hin & the, aes, (c) The perpendicular bisector of AB 
ah = Me SU Yo , P (d) None of these 
numbers z with 1 © z we have — £0... is 
l+z 
Practice Test 


MM : 20 


Time : 30 Min. 





(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. The number of points in the complex plane 
that satisfying the conditions 
|z-2|=2, 2(1-i)+z(1+i)=4is 
(a) 0 (b) 1 
(c) 2 (d) more than 2 

2. The distances of the roots of the equation 
| sin 6, | z+ | sin 89 | z+ | sin @3 | z+ 
| sin 6, | =3, from z =0, are 
(a) greater than 2/3 
(b) less than 2/3 
(c) greater than 
| sin 6, | + | sin @)|+ | sin 63 | +| sin 6, | 
(d) less than 
| sin 6, | + | sin 8, | + | sin 63 | + | sin 4 | 


3. The reflection of the complex number hee | 





3+1 
in the straight line z (1 +1) ~z (i - 1) is 
-1-i -1+i 
(a) 5) (b) 9 
i(@i+1) -1 
(c) oa MiG 
4. Let'S be the set of complex number z which 
satisfy 
log, /3 {logy 9 (| z |? +4 | z | +3)}<Othen Sis 
(a)1+i (b) 3-i 
(c) . +41 (d) Empty set 


{10 x 2 = 20] 

5. Let f(z) =sin z and g(z) = cos z. If * denotes 

a composition of functions then the value of 
(f+ ig) * (f-ig) is 


(a) ie® (b) ie~ e 


(c) ie® (d)ie * 

6. If one root of the quadratic equation 
(1+i)x -(7+3i)x+(6+8)=0 is 4-3: 
then the other root must be 
(a) 4+ 3: (b) 1-2 
(c)1+i (d)i (1-2) 

at) bhntow yee 2 ' 
7. Let f, (@) = fer eg se oe 


then Lim f, (nm) is 
n — oo 


(a) 1 (b) -1 
(c)i (d) -i 
g, The common roots of the equations 
2+(ltie’+(1+i)zti=0 and 
21993 , 21994 | 1 =O are 
(a) 1 (b) w 
(c) @ (da 
9. The argument and the principle value of 
the complex number pe are 
41+(1+1) 
(a) tan’ * (- 2) (b)-tan * 2 
-1/( 1) pee 
(c) tan | 9 | (d) — tan 2 
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Complex Numbers 13 
10. If | 21 | =1, | zo | =2, | z3 | =3 and (a) 6 (b) 36 
| z1+z9 +23 | =1 then (c) 216 (d) None of these 
| 92429 + 42423 + 232 | is equal to 
Record Your Score 
Max. Marks 
1. First attempt 
2. Second attempt Meet tie, 
3. Third attempt 
Answers 
Multiple Choice —i 
1. (a) 2. (c) 3. (c) 4. (b) 5. (d) 6. (b) 
7.(c) 8. (d) 9. (d) 10. (a) 11. (d) 12. (d) 
13. (c) 14. (b) 15. (b) 16. (a) 17, (a) 18. (a) 
19. (d) 20. (a) 21. (d) 22. (a) 23. (b) . 24. (b) 
25. (c) 26. (c) 27. (a) 28. (a) 29. (a) 30. (b) 
31. (a) 32. (c) 33. (b) 34, (c) 35. (c) 36. (a) 
37. (b) 38. (d) 39. (b) 40. (d) Al. (c) 42. (b) 
43. (c) 44. (d) 45. (a) 46. (c) 47. (a) 48. (b) 
49. (b) 50. (b) 51. (b) 52. (c) 53. (c) 54. (a) 
55. (b) 56. (c) 57. (a) 58. (a) 59. (b) 60. (c) 
Multiple Choice -Il 
61. (a) 62. (a) 63. (b), (c), (d) 64. (b), (c) 65. (b), (c), (d) 66. (b), (d) 
67. (c) 68. (b) 69. (a), (c), (d) 70. (a), (c), (d) 71. (d) 72. (a) 
73. (a) 74. (a) 75. (a) 76. (a), (d) 77. (b) 78. (b), (c), (d) 
79. (c), (d) 80. (a), (b),(c) 81. (a), (c), (d) 82. (a), (d) 83. (d) 84. (c) 
85. (a), b) 86. (c) 87. (b) 88. (b) 89. (a) 
90. (c) 
Practice Test 
1. (c) 2. (a) 3. (b), (c), (d) 4. (d) 5. (d) 6. (c), (d) 
7. (c) 8. (b), (c), (d) 9. (a), (b) 10. (a) 
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THEORY OF EQUATIONS 





§ 2.1. Quadratic Equation 


An equation of the form 
ae + bx + c= 0, i) 
where a,b, ce cand a# 0, is a quadratic equation. 
The numbers a, b, c are called the coefficients of this equation. 
A root of the quadratic equation (1) is a complex number a such that ao’ + ba +. c=0. Recall that 


D=b* - 4acis the discriminant of the equation (1) and its root are given by the formula. 
Peet tn) 
i< 25°” 


§ 2.2. Nature of Roots 


1. Ifa, b,ce Rand a0, then 
(a) If D < 0, then equation (1) has no roots. 
(b) If D > 0, then equation (1) has real and distinct roots, namely, 


‘it SOND a ~b-ND 
2a 2a 
and then ax’ + bx+¢ = a(X— Xt) (X— x2) =i() 
(c) If D- 0, then equation (1) has real and equal roots 
X1 = X2=- 2 
and then ax’ + bx + c = a(x-X)*. +.(3) 


To represent the quadratic ax” + bx + cin form (2) or (3) is to expand it into linear factors. 

2. If a,b, ce Qand Dis a perfect square of a rational number, then the roots are rational and in case it 
be not a perfect square then the roots are irrational. 

3. If a,b, ce Rand p+ igis one root of equation (1) (q # 0) then the other must be the conjugate p — iq 
and vice-versa. (p, g¢ Rand i=v-— 1). 

4. Ita, b,ce Qand p+Vq is one root of equation (1) then the other must be the conjugate p — Vq and 
vice-versa. (where pis a rational and Vq is a surd). 

5. If a=1 and b, ce / and the root of equation (1) are rational numbers, then these roots must be 


integers. 
6. If equation (1) has more than two roots (complex numbers), then (1) becomes an identity 
ie, a=b=c=0 


§ 2.3. Condition for Common Roots 


Consider two quadratic equations : 
axv+bx+c=0 and a+b’'x+c=0 
(i) If two common roots then 


$e) 
i> 


c 
a bY ¢ 
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(ii) If one common root then 
(ab’ — ab) (be - b'c) = (ca — ca)’. 
§ 2.4. Location of Roots 


(Interval in which roots lie) 


Let f(x) = ax + bx+ c=0, a,b,ce R,a>o0 and a, be the roots. 


k, ki, ko € Rand ki < k2. Then the following hold good : 
(i) If both the roots of f(x) = 0 are greater than k. 


hb 
then D> 0, f(k) > 0 and a > k, 
(ii) If both the roots of f(x) = 0 are less than k 
A 
then D> 0, f(k) >0 and 735 ake 
(iii) If k lies between the roots of f(x) =0, 
then D> 0 and f(k) <0. 
(iv) If exactly one root of f(x) = 0 lies in the interval (ky , k2) 
then D> 0, f(k1) f(k2) < 0, 
(v) If both roots of f(x) = 0 are confined between k; and ke 
then D > 0, f(k1) > 0, f(k2)>0 
ie., ki < el ko. 








2 


(vi) Rolle’s theorem : Let f(x) be a function defined on a closed interval [a, b] such that 
(i) f(x) is continuous on [a, 5] 
(ii) f (x) is derivable on (a, b) and 
(ili) f(a) = f(b) = 0. Then ce (a, b)s.t. f’ (c) =0. 
(vii) Lagrange’s theorem : Let f(x) be a function defined on [a, b], such that 
(i) f(x) is continuous on [a, b}, and 
f(b) = f(a) 


(ii) f (x) is derivable on (a, b). Thence (a, b)s.t. f’ (c) = Oa/ 


§ 2.5. Wavy Curve Method 


(Generalised Method of intervals) — 
Let F(x) = (x~ a1) (x— ao) (x a3)... (x= an—1)*-' (x= anh 
where kj, ka, Xs, ..., kn e Nand ai, a2, a3, ..., an fixed natural numbers satisfying the condition 
a,<a2< a3...< an—-1<an 


15 


Suppose 


(1) 


First we mark the numbers a1, ae, ..., 2n on the real axis and the plus sign in the interval of the right of 
the largest of these numbers, i.e., on the right of ap. If ky is even we put plus sign on the left of ap and if kn is 
odd then we put minus sign on the left of an. In the next interval we put a sign according to the following rule : 

When passing through the point an- 1 the polynomial F(x) changes sign if Kn— 1 is an odd number and 
the polynomial f(x) has same sign if kp 1 is an even number. Then we consider the next interval and put a 
sign in it using the same rule. Thus we consider all the intervals. The solution of F(x) > 0 is the union of all 
intervals in which we have put the plus sign and the solution of F(x) < 0 is the union of all intervals in which 


we have put the minus sign. 
§ 2.6. Some important Forms 


1. An equation of the form 
(X= a) (x- b) (X-c) (X-d)=A, 
where a<b<c<d,b-a=d-c, canbe solved 
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by a change of variable. 


Bs, (SAE BDI 


(a+pD+c+d) 
or y= x- gee aaa 
2. An equation of the form 
(x= a) (X- b) (x- 0) (x-d) = AX 
where ab = cd, can be reduced to a collection of two quadratic equations by a change of variable y= x+ 2” 


3. An equation of the form 
(x~ a) +(x- by =A 
can also be solved by a change of variable, /.e., making a substitution 
X-a)t+(x-b 
y= ( ) . ( ) 
4. The equation of the form 
Ifa t+gQQl=lfogl+l gool 
is equivalent of the system 
f(x) g(x) >0 
5. An equation of the form 
aM, PM 
where a,b,ce R 
and a, b, c satisfies the condition a* + b* = c 
then solution of the equation is f(x) = 2 and no other solution of this equation. 
6. An equation of the form 
{f(n}9™ 
is equivalent to the equation 
{f(9}9 = 109% 9400 where f(x) > 0 j 


§ 2.7. Some Important Results to be Remember 


1. logs b -§ loga b 








2. fl0Sa g_ 9% f 
3, al. 
4. [x+n]=n+][x], ne ! when [.] denotes the greatest integer. 
5. x= [x] + {X, {} denotes the fractional part of x 
6. [x] + x05, [ef od oe] xe tt |= tg 
n n x 

| I, i O<{x<5 

7. (X= | 


+ 1itt<o<t 


where (x) denotes the nearest integer to x 
ie., (9) > [x] 
thus (1-3829) = 1; (1-543) = 2; (38) =3 
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MULTIPLE CHOICE -1 
Each question in this part has four choices out of which just one is correct. Indicate you choice of correct 
answer for each question by writing one of the letters a, b, c, d which ever is appropriate. 


sin (1x1) _ gleosxl 


1. Let f(x)= ax’+bx+c and fED<1, 9. The number of solutions of 2 


fd) >-1,f@G) <—-—4 and a #0 then 

(a)a>0 (b)a<0# 

(c) sign of ‘a’ can not be determined 

(d) none of these 

. If aandB are the roots of the equation 
x —p(x+1)-q=0, then the value of 
+2041 * 67+ 2B+1 a 


10 


. 


in [— 7, 7] is equal to: 
(a) 0 (b) 2 
(c) 4 (d) 6 
The number of values of the triplet (a, , c) 
for which 
acos2x+bsin x+c=0 
is satisfied by all real x is 


a +20+¢q B’+2B+q_ (a) 2 (b)4 
(a) 2 (b) 1 (c) 6 (d) infinite 
(c) 0 (d) None of these 11. The coefficient of x in the quadratic equation 


. If the roots of the equation, ax +bx+c= 0, 
are of the form o&/(a—1) and (a+ 1)/a, 


then the value of (a+ b+ cy. is 








. The number of values of a for which 
(a -3a+2)x'+(a —5at+6)x+a°-4=0 


15. 


ax +bx+c=0 was wrongly taken as 17 in 
place of 13 and its roots were found to be 
(—2) and (-15). The actual roots of the 





2 2 equation are : 
ee ee (b) b° — 2ac (a)=2and15 (6) 3 and—10* 
(c) B - 4ac (d) 4b” — 2ac (c)-4and-9  (d) —Sand-6 
. The : real roots of the equation 12. The value of & for which the equation 
gies 4x45) | are (a+5)x°- (20+ 1) x+(a—-1)=0 
(a) 1 and 2 (b) 2 and 3 has roots equal in magnitude but opposite in 
(c) 3 and 4 (d) 4 and 5 sign, is 
. The number of real solutions of the equation (a) 7/4 (b) 1 
2IxP?—5ixl+2=0is (c)- 172 | (d)-S 
(a)0 (b) 2 13. The number of real solutions of the equation 
(c) 4, (d) infinite 24. (V2 + 1 = (542 V2) is 
. The number of real solutions of (a) infinite (b) six 
1 1 (c) four (d) one 
i lar 1s : —; 4 
x —4 x -4 14. The equation Vx + 1 —Vx-—1 =V4x—1 has 
(a) 0 (b) 1 (a) no solution (b) one solution - 
(c)2 (d) infinite (c) two solutions (d) more than two solutions 


The number of real solutions of the equation 
e’=xis 


is an identity in x is (a)O* (b) 1 
(a) 0 (b) 1 (c)2 (d) None of these 
(c)2 (d) 3 16. If tanqaandtanB are the roots of the 


. The solution of x-—1=(x—-[x]) (x— {x}) 
(where [x] and {x} are the integral and 


equation ax +bx+c=0 then the value of 
tan (a + B) is: 


fractional part of x) is (a) b/(a-c) (b) b/(c — a)~ 
(ajxeR (b) xe R ~ [1, 2) (c) a/(b-c) (d) a/(c —a) 
(c)xe€ (1, 2) (d)xe R~ [1,2] 
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17. 


18. 


19. 


20. 


21, 


22. 


23 


24. 


25. 
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If a,B are the roots of the equation 
x +x Va +$=0 then the values of a and B 
are : 

(a)a=landp=-1 

(b) a=1 and B=-2, 

(c)a=2andB=1 — 

(d) a= 2 and B =-2 

If o,f are the roots of the equation 
8x’-3x+27=0 then the value of 
[ (2B)? + Ba)" lis : 

(a) 1/3 (b) 1/4 * 

(c) 1/5 (d) 1/6 

For a # ), if the equations x +ax+b=Oand 
x+ bx +a=0 have a common root, then the 
value of (a + b) is 

(a)-1, (b) 0 

(c) 1 (d) 2 

Let o,f be the roots of the equation 
(x -a) (x -—b)=c,c#0. Then the roots of 
the equation (x — a) (x — 8) +c =Oare: 

(a) a,c (b) b,c 

(c) a, b, (d)a+c,bt+c 

If a, are the roots of the equation 
x +x+1=0, then the equation whose roots 
are @° and f’ is: 

(a)x+x+1=0 (b)x*-x+1=0 

(c) x74x4+2=0 (d)x°4+19x4+7=0 


The number of real solutions § of 
l+le*—1l=e& (e*—2) is 

(a) 0 (b) 1. 

(c)2 (d) 4 


The number of solutions of the equation 
Ixl=cos x is 


(a) one (b) two ° 

(c) three (d) zero 

The total number of solutions § of 
sin tr =I In| xIlis 

(a) 2 (b) 4 

(c)6 .. (d) 8 


The value of p for which both the roots of the 
equation 4x’ - 20px + (25p” + 15p — 66) = 0, 
are less than 2, lies in 

(a) (4/5, 2} (b) (2, 2) 
(c)(-1,-4/5)  — (d) (— 9, — 1) 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


Objective Mathematics 


If the equation ax +2bx—3c=0 has non 
real roots and (3c/4)<(a+b); then c is 


always — 
(a) <0 © (b) > 0 
(c)>0 (d) zero 


The root of the equation 2(1+/2) x 
-—4(2-i)x-5-—3i=0 which has greater 
modulus is 

(a) (3 —5i)/2 « (b) (5 — 3i)/2 

(c) (3+ i)/2 (d) (1 + 3i)/2 

Let a,b,c € R and a#0O. If @ is a root of 
ax’+bx+c=0,B is a root of 
a’x’—bx-—c=0 and 0<a<f, then the 
equation, ax + 2bx + 2c =0 has a root y that 


always satisfies 

(a) Y= (b) ¥=B 
(c)y=(a+B)/2  )a<ysB 

The roots of the equation, 


Aad + a Dao ee 1) 


(a) 1 — log, 3, 2 

(b) log, (2/3), 1 # 

(c) 2,-2 

(d) —2, 1 — (log 3)/(log 2) 


= 9 are given by 


The number of real solutions of the equation 
cos (e*) =2°+2 “is 

(a) 0¢@ (b) 1 

(c)2% (d) infinitely many 

If the roots of the equation, x +2ax+b=0, 


are real and distinct and they differ by at 
most 2m then b lies in the interval 


(a) (a’=-m’,a’) —(b) [a’ =m’, a’¥ 


(c) (a’, a’ + m’) (d) None of these 
If x + px+1 is a factor of the expression 
ax’ + bx’ +c then 
(a) a’+c’=-ab (b) a’—c? =—ab 
(c) a —-c=- bq (d) None of these 
If a,b,c be positive real numbers, the 
following system of equations in x, y and z: 
outa 5 
a ab? eee | 
# ait ee 
po poe the 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


2 ere 
+ n + 2 = 1, has: 
(a) no solution 
(b) unique solution , 

(c) infinitely many solutions 

(d) finitely many solutions 

The number of quadratic equations which 
remain unchanged by squaring their roots, is 
(a) nill (b) two} 

(c) four (d) infinitely many. 
If_a<0, the positive root of the equation 


als 


x -2alx—al—3a’=0is 

(aja(-1-V6) = (b) a (1-2) & 
(c)a(-1+V6) = (da (1+ V2 

If a and B are the roots of ax’ +lbx+c=0, 
then the equation 
ax’ — bx (x- 1) +c (x— 1)’ =0 has roots 








l1-a’1-8 a ’ B 
a B a+1 B+1 
Oggi Fete OFS E 
The solution of the equation 
31°Eo* 4 3! 3 — 2 is given by 
(a) gice, a (b) 3 log, a 
(c) 208 (dy 2 


If o, B,y, 8 are the roots of x*+x°+1=0 
then the equation whose 


roots are a”, B’, 7 8 is 

(a)? —x+1)?=0 (6) (x7 +24 1)?=0 
(c)x8- 4+1=0 (d)P-x+1=0 

Given that, for all xe R, The expression 
x —2x4+4 
xt2x+4 
between which the 
9.3% +6.3°+4 
9.3% 6.37 +4 


(a) 3‘ and 3 
(c)-1 and 1 


lies between * and 3, the value 
expression 


lies are 
e 
(b) —2 and 0 
(d) O and 2 


The value of V7+\/7- YING teh oe 


1S 


(a) 5 (b) 4 


41. 


42. 


43. 


44. 


45. 


46. 


47, 


48. 


49. 
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(c)3 (d) 2 
If x. +x+1 is a factor of ae+bx+cx+d 
then the real root of ax’ + bx’ + cx+d=Ois 


(a) -d/as (b) d/a 

(c) a/d (d) None of these 

x8" 5 5 implies 

(a) x€ (0,-) (xe (0.5\VG=9 
5 & 


(c) x & (1, °°) (d) x € (1, 2) 

The values of x which satisfy the eqattion 
V (5x? — 8x + 3) — V(5x" - 9x + 4) 

= V(2x" — 2x) — V(2x" - 3x4 1) are 








(a) 3 (b) 2 
(c) le (d) 0 
The roots of the equation 
gti hate 
(a+ b)* ~'°+(a-~Vb)* ~'S=2a, — where 
a’ —b=1are _ = 
(a) +2,£V3 (b)+4,4+V14 
(c) +3, + V5 (d) +6, + V20 
The number of number-pairs (x,y) which 
will satisfy the equation 
Voxty=4(x+y—-4)is 
(a)l « (b) 2 
(c) 4 (d) None of these 
The solution set of the equation 
log, 2 log, 2 = logs, 2 is 
@{a%2"} {5.2} 
(c) | i : x (d) None of these 
For any real x the — expression 
2 (k-x) [Vx + kK] can not exceed 
(a) k* (b) 2k*s 
(c) 3K? (d) None of these 
2 
The solution of | —— | +1x!=—~—is 
x-1 Ix-11 
(a)x>0 (b) x>0 
(c)x€ (1, ) (d) None of these 
The number of positive integral solutions of 


x (3x - 4)° (x-2) back 
(x- 5) (2x-7)° © 
(a) Four (b) Three 
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(c) Two (d) Only one 
50. The number of real solutions of the equation 


2 ele aie Sec hig 


1G ) 
(a) None , (b) One 
(c) Two (d) More than two 
51. The equation = |x +1 [eur @ teen) = 
(x -— 3) 1x1 has 
(a) Unique (b) Two solutions 


(c) No Solution (d) More than two 
§2. If xy=2(x+y),x<yandx,ye N, the 
number of solutions of the equation 
(a) Two » 
(b) Three” 
(c) No solutions 
(d) Infinitely many solutions 
53. The number of real solutions of the system of 








equations 

A 22" =a 2x* = 2y" 

a Te ee Tye 
(a)1 # (b) 2 

(c)3 (d) 4 


54, The number of negative integral solutions of 
ort ] 4p gir—3te2 = pegs 4 + 2*- 1 is 
(a) None , (b) Only one 
(c) Two (d) Four 

55. If a be a positive integer, the number of 
values of a satisfying : 


a Be) cose Oe. 
J \ 4 4 ) 


0 
+asinx—20cos x dx<— © 18 
(a) Only one (b) Two 
MULTIPLE CHOICE -II 


56. 


57. 


58. 


59. 


60. 


Objective Mathematics 


(c) Three (d) Four 


For the equation lx’ -2x-31=b which 
statement or statements are true 

(a) for b < 0 there are no solutionsa 

(b) for b = 0 there are three solutions 

(c) for 0 <b < 1 there are four solutions 

(d) for b= 1 there are two solutions 

(e) for b > 1 there are no solutions 

(f) None of these 

If y=2 [x] +3 =3 [x- 2] +5, then [x+y] is 
({x] denotes the integral part of x) 


(a) 10 (b) 15 2 

(c) 12 (d) None of these 

If a,B,y are the roots of the equation 
x +a x +a, x+a,=0, then 
(1 - a) (1 - B?) (1-7) is equal to 

(a) (1 +a,’ — (ap +a,)¢ 

(b) (1 +41)" + (ag + a2)” 

(c) (1 = ay)" + (ay- a)" 

(d) None of these 

The roots of the equation 
(3 —x)' + (2—x)* =(5 — 2x)’ are 

(a) all real 

(b) all imaginary. 

(c) two real & two imaginary 

(d) None of these 

The number of ordered 4tuple 
(x, y, Z, w) (x y, z, w € [0, 10]) which 
satisfies the inequality 
asm x 3008 y 40 ra 508 w > 120 is 

(a) 0 (b) 144 

(c) 81 (d) Infinite 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 


a, b, c, d corresponding to the correct answer(s). 


61. The equation 
lllog; By — (9/2) log, x + 5] ={5 V3 has 
(a) at least one real solution 
(b) exactly three real solutions 
(c) exactly one irrational solution 
(d) complex roots 


62. 


Let f (x) be a quadratic expression which is 
positive for all real x. 

If g (x) =f (x) —f’ (x) +f), then for any real x, 
(a) g (x) >0 (b) g (x) > 0 

(c) g(x) <0 (d) g (x) <0 
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63. For a>0O, the roots of the equation 
log,, a+ log, a+ log,?, a =0, are given by 
aa”? (b) a 34 
(a? (d)a"! 
64. The real values of 4 for which the equation, 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


3x¢°+x —7x+2=0 has two distinct real 
roots in [0, 1] lie in the interval(s) 


(a) (— 2, 0) (b) [0, 1] 
(c) [1, 2] (d) (22, 29) 
If a is one root of the equation 


4x° + 2x—1=0. then its other root is given 
by 


(a) 40° - 30 (b) 4a° + 3a 
(c) a- (1/2) (d) -a- (1/2) 
The roots of the equation. 


(x? + ik =x (3x + 4x + 3), are given by 


(a) 2-3. (b) (— 1 +iV3)/2 
(c)2+V3 yA AWBy2 
If 2a+3b+6c=O(a.b,ce R) then the 


quadratic equation ax + bx+c =O has 

(a) At least one in [0, 1] 

(b) At least one root in (—1, 1] 

(c) At least one root in [0, 2} 

(d) None of these 

Let F(x) be a function defined by 
F (x) =x —-[x],0#xe R, where [x] is the 
greatest integer less than or equal to v. Then 


the number of solutions of 
F (x) + F (1/x) = 1 is/are 

(a) 0 (b) infinite 

(c) 1 (d) 2 

The largest interval in which 
xP ext x4+1>0is 

(a) [0, e) (b) (— &. 0] 

(Cc) (— 29, ©) (d) None of these 

The system of equation lvy—11)+3v=4. 


x—-lyv—11=2 has 

(a) No solution (b) A unique solution 

(c) Two solutions (d) More than two solutions 
If A,GandH are the Arithmetic mean. 
Geometric mean and Harmonic mean 
between two unequal positive integers. Then 
the equation Ax’ -|Glx—H=Ohas 

(a) both roots are fractions 

(b) at least one root which ts negative fraction 


72. 


73. 


74, 


76. 


77. 


78. 


79, 
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(c) exactly one positive root 
(d) at least one root which is an integer 


If 0<a<b<c, and the roots-a,B of the 
equation ax +bx+c=0 are non real 
complex numbers, then 

(a)lal=1B1 (b)lal>1 

(c) |BI<1 (d) None of these 


If 5 {x} =x+ [x] and [x] — {x} =5 when 


{x} and [x] are fractional and integral part of 
x then x is 





(a)1/2 (b) 3/2 
(c) 5/2 (d) 7/2 
If a, B,y are the roots of the equation 
v-x-1 = 0, then the value of Z — jis 
(a) -3 (b) -5 
(c)-7 (d) None of these 

- If c>0 and the equation Bax’ + 4bx+c=0 
has no real root, then 
(a) 2a+c>b (b)a+2ce>b 
(c)3a+c>4b (d)a+3c<b 
The solutions of the equation 


1!4+2!4+3!4+..4+¢(@—-l!tx! =k and 
ke lare 


(a) 0 (b) 1 
(c) 2 (d) 3 
If a,B be roots of x-—x-—1=0 and 


A, =a" + B" then A.M. of A, _, andA, is 


(a) 2A, 44 (b) 1/2 An yy 
(c)2A,_9 (d) None of these 
If abceR and the equality 


ax” — bx +c =0 has complex roots which are 
reciprocal of each other then one has 


(albl<ial (b) lbI<Icl 
(c)a=c (d)b<a 
If a,b, ¢ are positive rational numbers such 


that a@>b>c and the quadratic equation 

(a+b—2c)x'+(b+c—2a)x+(c+a—2b)=0 

has a root in the interval (— 1, 0) then 

(a)b+c>a (b) c+a<2b 

(c) Both roots of the given equation are rational 

(d) The equation ax’ + 2by + ¢ =0 has both 
negative real roots 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 





22 Objective Mathematics 
80. Let S be the set of values of ‘a’ for which 2 (a) x -x+1=0 (b) x +3x+9=0 
lie between the roots of the quadratic (c) x+x+1=0 (d) y =a so 
equation x + (a+ 2)x—-(a+3)= O then S is 86. The solution set of (x)" + (x + 1)* = 25, where 
given by (x) is the nearest integer greater than or equal 
(a) (— %, — 5) (b) (5, °°) to x, is 
(c) (— 2°, — 5] (d) [ 5, °°) (a) (2, 4) 
81. The values of a for which the equation (b) [- 5, -— 4) U [2, 3) 
2 (log; x)? -Ilog,x!+a=0 possess four (c) [- 4, - 3) U [3, 4) 
real solutions (d) None of these 
1 87. If 0 000 and| = ]+/ = ]+[ 2 ]=24x 
(a)-2<a<0 (b)O<a<_ c <x<l1 an 7 a 3 1 5 =30" 
(c)O<a<5 (d) None of these where [x] is the greatest integer less than or 
82. How many roots does the following equation equal to x, the number of possible values of x 
possess ? a8 
3! px Na] (a) 34 (b) 33 
: 3 oe (c) 32 (d) None of these 
oy (o) 88. If sin‘ @+cos*6>1,0<0<7/2, then 
oF ios (a) x € [2, 2) (b) x € (— %, 2] 
83. The equation Ix+11|x—1l=a’-2a-3 = TAS 
: (c)xe [-1, 1] (d) x € [-2, 2] 
can have real solutions for x if a belongs to . 
(a) (©, — 1] U [3, 6») (b) [1 - V5, 1+ V5] 89. If a, B are roots of 375 x* —25x-2=0 and 
(c) [1 — V5, - 1] U[3, 1 + v5] (d) None of these ie een ER 
84. If a, b, c are rational and no two of them are . no r=)" 
equal then the equations 7 1 
’ eo; _ @— (o) 
(b-c) x +(c-a)x+a-—b=0 116 12 
and a(b-c)x +b(c—a)x+c(a—b)=0 Or (d) None of these 
(a) have rational roots 90 ! ail ; 
(b) will be such that at least one has rational roots * The equation x° +a x+b° =0 has two roots 
(c) have exactly one root common each of which exceeds a number c, then 
(d) have at least one root common (a) a > 4b? 
85. A quadratic equation whose roots are (b) c? + ac+b'>0 
2 ? 
1) and B , where a, B, y are the roots (c)-a’/2>c¢ 
a a (d) None of these 
of x +27=0is 
Practice Test 
MM : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
1. Let a, B,y be the roots of the equation (c) a, b,¢ (d)a+d,b+d,c+d 


(x-a)(x—6b)(x-c)=d,d#0, then the 


roots of the equation 
(x -— a) (x -B) («-y)+d=O0are 
(a) a, b,d (b) b,c, d 


2. If one root of the equation 


ix’ -2(1+i)x+2-i=0 is (3-1), then the 
other root is 


(a) 34i (b)34+V-1 
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(c)-—1l+1 (d)-—1l1-is 

- In a quadratic equation with leading 
coefficient 1, a student reads the coefficient 
16 of x wrongly as 19 and obtain the roots 
are —15 and —4 the correct roots are 
(a) 6, 10 ¢ (b) -6, -10* 
(c) -7, -9 (d) None of these 

. The number of solutions of | [x] - 2x | =4, 
where [x] denotes the greatest integer <x, 


23 


2 cos” 6 x + 2x + sin 26, then 


(a)@=nn,nel (b)@=nn+2,nel 


(d)o= nel 


-“ 2 


(c)6=2nn,nel 


8. If o,8,y are the roots of the cubic 


x4 qx +r =0, then the value of I (a - B)° = 
(a)-(27q +4r°)  (b) - (27g + 4r°) 


1S 


(a) Infinite 
(c) 3, 
5. The interval of x in which the inequality 


(b) 4° 
(d) 2 


2 
5i/4 log; x ~ 5/5 log; x 


(a) (0, 5 (b) [57 *?, e) 
(c) both a and b (d) None of these 
6. The solution set of the equation 


@+1)’+fe-1)'= 


(x - if +{v+ 1)°, 
where ixt and (x) are the greatest integer 


and nearest integer to x, is 
(b)xe N 
(d)xEQ 


Re a pS 
: Ifx” + px + 1is a factor of 


(axe R 
(c)x el 


Record Your Score 


1. First attempt 
2. Second attempt 


(c) = (27r" + 4q°) 
9. The number of real roots of the equation 


(d) — (27r + 49”) 


x +x" + 2x + sin x =0 in [- 2n, 2n] is (are) 
(a) zero (b) one, 
(c) two (d) three 


10. The number of solutions of the the 


following inequality 


2 2 2 2 
2 1/sin XQ 3 1/sin x3 4 1/sin x, it 1’sin 


where x, € (0. 27) for i = 2. 3...,n is 
(a) 1 
(bier * 


(c) n” 
(d) infinite number of solutions 


Max. Marks 


eA Sie 





3. Third attempt 


must be 100% 


Answers 
Multiple Choice —/ 

1. (b) 2. (b) 3. (c) 4. (b) 5.(c) 6. (a) 

7. (b) 8. (c) 9. (c) 10. (d) 11. (b) 12. (c) 
13. (d) 14. (a) 15. (a) 16. (b) 17. (b) 18. (b) 
19. (a) 20. (c) 21. (a) 22. (b) 23. (b) 24. (c) 
25. (d) 26. (a) 27. (a) 28. (d) 29. (d) 30. (a) 
31. (b) 32. (c) 33. (d) 34, (c) 35. (b) 36. (c) 
37. (d) 38. (b) 39. (b) 40. (c) 41. (a) 42. (b) 
43, (c) 44, (b) 48, (a) 46. (a) 47. (b) 48. (c) 
49. (b) 50. (a) §1. (c) §2. (a) §3. (a) §4, (a) 
$5, (d) 56. (a) §7. (b) 58. (a) §9. (c) 60. (b) 


x, <n! 
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Multiple Choice —Il 


61. (a), (b), (c) 


62. (a), (b) 


66. (a), (b), (c), (d) 


71. (b), (c) 
77. (b) 
83. (a), (c) 
89. (b) 


Practice Test 


1.(c) 
7. (a) 


72. (a), (b) 
78. (a), (b), (c) 
84. (a), (c) 
90. (a), (b), (c) 


2. (d) 
8. (c) 


63. (a), (c) 

67. (a, b, c) 
73. (b) 

79. (b), (c), (d) 
85. (c) 


3. (b) 
9. (b) 


64. (a), (b), (d) 


68. (b) 
74. (c) 
80. (a) 
86. (b) 


4. (b) 
10. (b) 


Objective Mathematics 
65. (a), (d) 
69. (c) 70. (b) 
75. (c) 76. (b), (d) 
81. (b) 82. (d) 
87. (c) 88. (b) 
5. (c) 6. (c) 
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SEQUENCES AND SERIES 





§ 3.1. Arithmetic Progression (A.P.) 


(i) If a is the first term and dis the common difference, then A.P. can be written as 
a, a+d,at+2d,...,a+(n—-1)d,... 
nth term : Tn=a+(n-—-1) d=! (last term) 
where d=Tn- Tn-1 
nthterm fromlast Tp = !-(n-1)d 


(ii) Sum of fist n terms : Sn= = [2a+(n-1)d] 


n 
=3 (a+!) 


and Tn= Sp- Sn-4 
(iii) Arithmetic mean for any n positive numbers aj, a2, 43, .... an iS 
aj+aot+agt...+an 





A.M. — 
n 
(iv) If n arithmetic means Aj, Ao, Ag, ...., An are inserted between a and b, then 
a. 
Ar=at oar) r,1<r<nand Aj=a, An+1=0. 





§ 3.2. Geometric Progression (G.P.) 


(i) If a is the first term and r is the common ratio, then G.P. can be written as 
a, ar, ar, ar, ar’,..., ar" ",.... 





nth term: Tn= ar"~' =] (last term) 
where r= Tn 

~ Th-1 
nth term from last Th = at 

(ii) Sum of first n terms : 
_a('-1) , 
Sn = ar es if r>1 
sels) 
and Sn= Gaon” if r<1 
Sn = an ifr=1 

Sum of infinite G.P. when | rl <1 


le. -1<r<1 





S22 (rl<1) 


(iii) Geometric mean for any n positive numbers bi, b2, b3, ..... Dnis 
G.M. = (bi babs .... by)" 
(iv) If m geometric means Gi, Go, .... Gn are inserted between aand bthen 
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26 Objective Mathematics 


r 
b nei 
Gr=al 2 , Go= a4, and Gna41=b 
(v) To find the value of a recurring decimal : Let X denote the figure which do not recur, and suppose 
them x in number; let Y denote the recurring period consisting of y figures. let AR denote the value of 
the recurring decimal; 


then A= OXY uns 
” 10*x R = X- YYY....; 
and 10°t*’x R= XY-YYY....: 


therefore by subtraction 
a xXY-X 
(10%* ¥ — 10%) 


§ 3.3. Arithmetic-Geometric Progression (A.G.P.) 


(i) If a is the first term, ad the common difference and r the common ratio then 
a, (a+) r,(at+2d)P,...,(a+(n-1) a) ~",.... is known as A.G.P. 
nthtermofA.G.P.: Tn=(at(n-1)ae~' 
(ii) Sum of first n terms of A.G.P. is 
a__or( -P7') fat (n-1) da)” 
(1-n a-ne (1-9 
(iii) Sum upto infinite terms of an A.G.P. is 








(iri<1) 


§ 3.4. Natural Numbers 


We shall use capital Greek letter Z (sigma) to denote the sum of series. 


n 
(i) (E,fe 14243444... ¢n= Gd _ gp 
(ii) ee = 174274374 40 = pipe tent) = En? 


2 
(ii) 5. Pata 2849s... ePa| AOD | =[EnP = EP 


(iv) La=a+a+a+...nterms = na. 
Note : If nth term of a sequence is given by Tn = an? + br’ + cn+ d, then 


n n 4 n A n n 
Sn= = Tr=a © P+b Xr F+e LX rela 
r=1 r=1 T=1 ‘r=1 r=1 


§ 3.5. Method of Differences 


\f the differences of the successive terms of a series are in A.P. or G.P., we can find nth term of the 
series by the following method : 
Step (l) : Denote the nth term and the sum of the series upto n terms of the series by T,andS, 
respectively. 
Step (Il): | Rewrite the given series with each term shifted by one place to the right. 
Step (ill): Subtracting the above two forms of the series, find Tn. 
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Sequences and Series 27 


§ 3.6. Harmonic Progression (H.P.) 


; , a} 9 1 , 
; io, .P, —,— ae .P. 
(i) If the sequence aj, a, a3, ...., an are in H.P. then Fe eee are in A.P 
nthterms: Tn= meme 
1 1 1 
=H (NN) ee 
ay a a 
odie BE CP 
~ a2+(n-1)(a1— a2) 
(i) Harmonic mean for n positive numbers a1, a2, a3, ..., an iS 
A este? FY 1 1 
| eee sure eeees 
Hon | a; a2 An | 
(iii) If nm Harmonic mean H;, He, H3, ... , Hn are inserted between a and b, then 
ae __(a—b)_ 
Hi atl where d Gees 


Theorem : If A, G, H are respectively A.M., G.M., H.M., between a and b both being unequal and 
positive then 


(i) G2 = AH 


(ii) A> G> H. and every mean must lie between the minimum and the maximum terms. Note that 
A = G = Hiff all terms are equal otherwise A > G> H. 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. If a,b,c are in A.P., then Toe 5. If the sum of first n positive integers is z 


5 
1 1 atetn times the sum of their squares, then n equals : 
Vc +Va'Va+vVb i (a) 5 (b) 6 
(a) A. P. (b) G. P. (c)7 (d)8 
(c) H.P. (d) no definite sequence 


6. The interior angles of a polygon are in A. P. 


. If a,b,c, d,e,f are in A.P., then (e—c) is 
equal to: 

(a) 2 (c -—a) (b) 2 (d-b) 

(c)2 (f-d) (d) 2(d-c) 


- If log, 2, logs (2* — 5) and log, (2° — 7/2) are 
in A.P., then the valuc of x is : 

(a) 2 (b) 3 

(c) 4 (d) 5 

. If the ratio of the sums of m and n terms of an 
ALP., is m: n’, then the ratio of its mth and 
nth terms is : 

(a) (m—1):(n-1) 

(b) (2m + 1): (2n+4+1) 

(c) (2m — 1): (2n—-1) 

(d) none of these 


the smallest angle is 120° and the common 
difference is 5°. Then, the number of sides of 


polygon, is: 
(a) 5 (b) 7 
(c)9 (d) 15 


. If a,b,c are in A.P. then the cquation 


(a—b) x’ +(c-a)x+(b-c)=0 has two 
roots which are : 

(a) rational and equal 

(b) rational and distinct 

(c) irrational conjugates 

(d) complex conjugates 


. If the sum of first n terms of an A.P. is 


(Pn + Qn’), where P,Q arc real numbers, 
then the common dilferencce of the A.P., is 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 
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(a)P-@Q (b) P+Q 
(c) 20 (d) 2P 
n n 
If a is the A.M. between 
a +b 
aand b, then the value of 11 is : 
(a)—1 (b) 0 
(c) 1/2 (d) 1 


Given two numbers aand b. Let A denote 
their single A.M. and S denote the sum of n 
A.M.’s between a and b then (S/A) depends 
on: 
(a) n, a, b (b) n, a 
(c) n, b (d) n only 
If x, (2x +2), (3x+3),... are in G.P., then 
the next term of this sequence is : 
(a) 27 (b) — 27 
(c) 13-5 (d) — 13-5 
If each term of a G.P. is positive and each 
term is the sum of its two succeeding terms, 
then the common ratio of the G.P. is : 
i V5 -1 \ (V5 +1) 
(@)| 2 | (b) iain 

V5 +1) V5. 
Orie grits Ont 4 
The largest interval for which the series 
1-1) Rays ... 








ad inf. may be 


summed, is : 
(a)O0<x<1 (b)O0<x<2 
(c)-Il<x<l (d) -2<x<2 


Three numbers, the third of which being 12, 
form decreasing G.P. If the last term were 9 
instead of 12, the three numbers would have 
formed an A.P. The common ratio of the G.P. 
is: 

(a) 1/3 (b) 2/3 

(c) 3/4 (d) 4/5 


The coefficient of x” in the product 
(x— 1) (x-3)... &@— 99) is 


(a) — 99° (b) 1 
(c) —2500 (d) None of these 
50 @ n 
If (1-05)" = 11-658, then et (1-05)" equals : 
(a) 208-34 (b) 212-12 
(c) 212-16 (d) 213-16 


17. 


18. 


19. 


20. 


21. 


eae 


23. 


24. 


Objective Mathematics 


If a, b, c are digits, then the rational number 
represented by 0-:cababab ... is 

(a) cab/990 

(b) (99c + ab)/990 

(c) (99c + 10a + b)/99 

(d) (99¢c + 10a + b)/990 


If log, (a+b)+log,(c+d)24. Then the 


minimum value of the — expression 
at+b+c+dis 

(a) 2 (b) 4 

(c)8 (d) None of these 


The H. M. of two numbers is 4 and their A. 


M. and G. M. satisfy the relation 
2A + G’ = 27, then the numbers are : 

(a) —3 and 1 (b) 5 and -25 

(c) 5 and 4 (d) 3 and 6 

If n= 55 then Dn’ is equal to 

(a) 385 (b) 506 

(c) 1115 (d) 3025 


The natural numbers are grouped as follows : 
{1}, {2, 3, 4}, (5, 6, 7, 8, 9}, ... then the first 
element of the nth group is : 

(a) n-1 (b) nt + 1 

(conn) — 1 (d)(n-1)° +1 

A monkey while trying to reach the top of a 
pole of height 12 metres takes every time a 
jump of 2 metres but slips 1 metre while 
holding the pole. The number of jumps 
required to reach the top of the pole, is : 


(a) 6 (b) 10 
(c) 11 (d) 12 
The sum of the series 


la+2.(27—1)4+3.(n-—2)+...+a1is: 
ea) n(a+ > (n + 2) (b) n(a+ : (n+ 2) 
n(at 1) (Qr+1),,. art )) Qn +1) 
oo ef 

6 3 
If p,q. r are three positive real numbers are 
in A.P., then the roots of the quadratic 





equation : px + qx+r=Oare all real for: 
wo] [5 ]-7[e4vo oy] 2-7 <4V3 





(c) all p and r (d) no p andr 
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Sequences and Series 


25. 


26. 


27, 


28. 


29. 


30. 


a+bx _ bt+cex_c+dx 
a~bx b-—cx c-—dx 
a, b, c, d are in 

(a) A.P. (b) G.P. 
(c) H.P. (d) none of these 

Two A.M.s A; and A, ; two G.M:s G, and G, 
and two H.M.s Hand dH, are inserted 


between any two numbers : then H,' +H! 
equals 

(a) A; '+A;! NG, '+iG5. 

(c) GiG2/(A, + Az) (d) (Ay + A2)/G, Gp. 
The sum of the products of ten numbers 
+1,+2,+3,+4,+5 taking two at a time is 
(a) -55 (b) 55 

(c) 165 (d) -165 

Given that n arithmetic means are inserted 
between two sets of numbers a, 2b and 2a, b, 
where a,be R. Suppose further that mth 
mean between these two sets of numbers is 
same, then the ratio, a : b equals 
(ajn—mt+1:im  (b)n-—m+I1:in 
(c)m:n-m+1 (d)nin—-m+1. 

One side of an equilateral triangle is 24 cm. 
The mid points of its sides are joined to form 
another triangle whose mid points are in turn 
jointed to form still another triangle. This 
process continues indefinitely. The sum of 
the perimeters of all the triangles is 


If 





(x#0), then 











(a) 144 cm (b) 169 cm 

(c) 400 cm (d) 625 cm 

If ote 15, pte are in A.P., then a ot 
are in 

(a) AP. (b) GP. 

(c) H.P. (d) None of these 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


29 


If a), a>, 25, ... are in H.P. and 
ay ay ay 


FQ)’ QF)” 





f= a, ~a,, then 


a 


Fim are in 
(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 


The sixth term of an A.P. is equal to 2. The 
value of the common difference of the A.P. 
which makes the product a,a,a; least is given 


by 


8 5 
(a) 5 (b) 4 
(c) é (d) None of these 
The solution of logy x+ log*yyz x + log*ys 
x+... + log '*z x = 36 is 
(a)x=3 (b) x =4 V3 
(c)x=9 (d) x =V3° 


If a,, az, a3, .., a, are in H.P. then 


a; a2 
+ | 


Q,+dit+...+a,’ atart...+4, 


ap, : 
a ye +a,+...+a,_ | are in 
(a) A.P. (b) G.P. 
(c) H.P. (d) A.G.P. 


If the arithmetic progression whose common 
difference is none zero, the sum of first 3n 
terms is equal to the sum of the next n terms. 
Then the ratio of the sum of the first 2n terms 
to the next 2n terms is 


2 
(a) 5 (b) 3 
(c) 3 (d) None of these 


Let a, b,c be three positive prime numbers. 
The progression in which Va, vb, ve can be 
three terms (not necessarily consecutive) is 


(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

If n is an odd integer greater than or equal to 
1 then the value - of 


m=(n =n 2) =... + CIP is 
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38. 


39. 


40. 


41. 


42. 
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(n+1)° (2n-1) 
4 

n— iD (2n-1) 
4 


(a) 
(oy { 


(c) 


(d) None of these 
If the sides of a right angled triangle form an 
A.P. then the sines of the acute angles are 


(n+ 1) (2n+1) 
4 


3 =] 

@) eos (b) ¥3, 3 
45 — E S41 +i] 

(c) = 

v3 1 
(d) 79 
The sum of a” terms of the series 
1? 92.22.4532 90 APRS ogee is 
Ae when n is even. When n is odd, the 
sum = 

n wot) n(n —1) 
@=.— ear 


(c)2 es + 1). (2n + 1) (d) None of these 


The coefficient of x"~? in the polynomial 


(x — 1) (* —2) @—-3)... @= An) is 
n(n +2) (3nt1) 
eee pe 
2 
n(n’ = 1) 3n+2) 
(b) 24 
2 
n(n +1) 3n+4) 
(c) 24 
(d) None of these 
Let {a,} be a GP. such _ that 
a eri and a, + ae = 216. Then a, = 
6 
(a) 12 ore (b) 10 
54 
(c) 7 or 7 (d) None of these 
If <a, > is an A.P. and 


a, + a4+a7+ ...+ ay_= 147, then 

a, +ag+ aj + ajg= 
(b) 98 
(d) None of these 


(a) 96 
(c) 100 


43. 


Objective Mathematics 
The sum to infinity of the _ series, 
a 
Deel 1-2) 1.0 15 
(a) n (b)n (n+ 1) 
(c)n| 1+ ] (d) None of these 


. If a), ao,..,@, are n non zero real numbers 


45. 


46. 


47. 


48 


. 


such that 

(a, + an+ ee 1) (ay + a3 + nee +a’) 
< (aja) + @:03;+...4+... +a,_14,)° 
then a, a... a, are in 

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 


The cubes of the natural numbers are 
grouped as 1°, (2°, 3°), (4°,5°,6°),... then 
the sum of the numbers in the nth group is 


(a) 4m? (n’ +1) (rn? +3) 


(b) = = ne (n2+ 16) (n? + 12) 


Oa -( +2) (n? + 4) 
(d) esa of these 
> ye = yn = = " 
Ee oat Plage eee OG 
where a, b, c are in A.P. such that 
lal<1,lb!<landlcl<1, 
then x, y, Z are in 
(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 


Let a,, be the nth term of the G.P. of positive 
100 100 

numbers. Let x a>, = and DF a,-,=B, 
n = S n = 


such that « # B, then the common ratio is 


(a) 0/8 (b) B/a 
(c) Va/B (d) VB/o 


If a, = 0 and aj, a», a3, .., a, are real numbers 
such that |a,|=la,_,+ 1] for all i then the 
Arithmetic mean of the numbers aj, dy, .., dy 
has value x where 


(a)x<-1 (b) x<- 


Nie Ni 


()x>-5 (d) x=—- 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 


Sequences and Series 


49. If ai. a, a3 (a, > 0) are in G.P. with common 


50. 


51. 


§2, 


53. 


54. 


55. 


ratio r, then the value of r for which the 
incquality 9a, + 5a; > 14a, holds can not lie 


in the interval 
9 
| 1.5 | 


(a) [I, °°) 
©@/ 51] @| 5.1 


The coefficient of x”°? in the expansion of 
(x — 1) (x? = 2) Oc - 3)... (7? — 20) is 


(a) -35 (b) 21 

(c) 13 (d) 15 

If the sum of n terms of the series 
l + 1+2+3 : 

3 aS aoe is S. then S, 

exceeds 199 for all n greater than 

(a) 99 (b) 50 

(c) 199 (d) 100 


The numbers 3°°"*~!, 14, 34775" form 
first three terms of an A.P., its fifth term is 


equal to 

(a) -25 (b) -12 

(c) 40 (d) 53 

If 0-2 7, x, 0-7 2, and H_P., then x must be 


(a) rational (b) irrational 
(c) integer (d) None of these 
In a sequence of (4n+1) terms the first 
(2n+ 1) terms are in A.P. whose common 
difference is 2, and the last (2n + 1) terms are 
in G.P. whose common ratio is 0-5. If the 
middle terms of the A.P. and G.P. are equal 
then the middle term of the sequence is 

a gn +1 
oar a 
n. 2" +1 
0) a 
(c) n. 2" 
(d) None of these 
If a, a), Qo, 43, ...,z,,b. are in A.P. and 
G, 81, 82 83 --» 82m, b are in G.P. and h is the 
H. M. of a and b then 








31 
A+ Aon | a2 + Grn -| aaa 
8182n 82 82n-1 8n n+] 
is equal to 
(a) 2" (b) 2nh 
h 
it 
(c) nh (d) h 
ied oad | n 
56 It is given that =~+—+—7+...+to e=— 
= lines abe 90 
1 1 1 : 
then 7 +—7 +—7 +... to ce is equal to 
1 37 
rT 
(a) 96 (b) 45 
89n* nx 
(c) 90 (d) 46 
8 16 128 
57. =S4+S- +t... ; 
Let § 5 test tee then 
1088 
Me) eas 
545 
CONS = 1088 
1056 
(0) $= o45 
545 
ie 1056 


58. If sin @, V2 (sin @+ 1), 6 sin @+6 are in G.P. 
then the fifth term is 
(a) 81 (b) 82 ¥2 
(c) 162 (d) None of these 

59. If In(a+c), In(c—a), In(a—2b+c) are in 
A-P., then 
(a) a, b, c are in A.P. 

(b) a’, b’, care in A.P. 
(c) a, b, c are in G.P. 
(d) a, b, c are in H.P. 

. Let a), a, 43, ... be in an A.P. with common 
difference not a multiple of 3. Then 
maximum number of consecutive terms so 
that all are primes is 
(a) 2 
(c) 5 


(b) 3 
(d) infinite 
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MULTIPLE CHOICE -Il 


Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


If tan’'x,tan'y,tan’'z are in A.P. and 
x, y, z are also in A.P. (y being not equal to 0, 
1 or -1), then 

(a) x, y, z are in G.P. 

(b) x, y, zare in H.P. 

(c)x=y=Z 

(d) (x-y! + -2 +(@-x) =0 

If d,e,f are in G.P. and the two quadratic 
ax’ +2bx+c=0 
dx’ + 2ex + f=0 have acommon root, then 


dé faei 
(oe Be are in H.P. 


equations and 


(b) é : . ’ fore in G.P. 

(c) 2dbf = aef + cde 

(d) b? df= ace“ 

If three unequal numbers p, q, r are in H.P. 
and their squares are in A.P.; then the ratio 
p:qg:ris 

(a) 1-V3 :-2:14+V3 

(b) 1: V2 :-v3_ 

(c) l:- V2 :V3 

(ier Noe ol vo" 

For a positive integer n, let a(n)=1+1/2 
+1/3+1/4+...+1/(2"=1) then 

(a) @(100)< 100  (b) « (100) > 100 

(c) @(200)< 100 (d) (200) > 100 

The pth term T,, of an H.P. is g (p + g) and qth 
term T, is p (p + q) when p > 1, q> 1 then 

(a) Ty +q=P9 (b) T,g=P +4 

(C) Tha q> Thy (d) Thy > Th +g 

If the first and (2n — 1)th terms of an A.P., a 
G.P. and a H.-P. are equal and their nth’ terms 
are a, b and c respectively, then 

(aja=b=c (b)at+c=b 
(c)a>b>c (d) ac=b? 

If a, b,c be three unequal positive quantities 
in H.P. then 

(a) a + ¢!% 5 9p100 

(b) a? +¢* > 26° 


68. 


69. 


70. 


71. 


72. 


73. 


Objective Mathematics 


(c)a+c>2b° 

(d) a’ +c’ >2b* 

The sum of the products taken two at a time 
of the numbers 1, 2, 27, 2°, ...2"-7, 2"~ is 


. 1 
(a) 5 24% (b) 52-2" +3 
yioe_l Ljm_ yn 2 
()32 3 (d) 32 2+3 


The sum of the infinite terms of the sequence 
5 9 13 


Ss 4 oS Ht Ot ... IS: 
3°. 7° 5 ae ale 15 
1 1 
(78 (0) 36 
One @s 
54 72 
The sum of n terms of the series 





1 1 1 
1234 045 3436 “es 
n(n +6n+11) 
@) eal) G23) 
n +6 

18 (n+ 1) (n+2) (n+ 3) 

1 1 

18 3(n+1)(n+2) (n+ 3) 

1 


1 
Qo a+ )n+D ned) 





{b) 





(c) 





Let a, b, c be positive real numbers, such that 
bx’ + (NV(atc) + 4b’) x+(a+0c)>0¥ xe R, 
then a, b, c are in 

(a) G. P. (b) A. P. 

(c) H. P. (d) None of these 
(12)°+(2 1? 43°74 (32)°+... to 10 terms, 


the sum is : 


1390 1790 
(a) 5 5 
(c) = (d) None of these 


The consecutive odd integers whose sum is 
45°— 21" are : 
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Sequences and Series 


74. 


75. 


76. 


77, 


78 


79. 








(a) 43, 45,...,75  (b) 43, 45, ..., 79 
(c) 43,45. ...,85  (d) 43, 45, ..., 89 
If <a,> and <b,> be two sequences 
given by a,= og + Oe and 
b,, =(x)'" =a)" for all neN _ then 
a, @, a4... 4,18: 
x+y x-y 
a> w= 
pe 5) De 
x+y xy 
= O— 
b, b,, 
If 1.3+2.37+3.3° +... +n.3" 


= Quake then (a, b) is: 
(a) (n - 2, 3) (b) (2-1, 3) 
(c) (n, 3) (d) (n + 1, 3) 


If x,1x+11,1x-—1 | are the three terms of an 
A.P. its sum upto 20 terms is : 

(a) 90 or 175 (b) 180 or 350 

(c) 360 or 700 (d) 720 or 1400 


if En, 2 sn En? are in GP. then the 


value of n is : 


(a) 3 (b) 4 

(c) 2 (d) non existent 

if © fo GSD 2) (Se ere t, 
r=1 8 

denotes the rth term of a series, then 
Linnailyalaie. 

neo r=] ft, 

net 

(a) 5 (b) 5 

(c) + (d) 1 


Given that 0 < x < 1/4 and 1/4 << n/2 and 


oe 1)*tan” ea AG 1) cot y =b, 


= 2 2k. 
then 7 tany cot," is 


mb dl. 
wri. (b)a+b-—ab 
1 ab 
a a ra ae 
a b ab 


33 


80. If a,b,c are in H.P., then the value of 


‘ele me | 1” I-A: 
lb ! cle ae jis 
b c aj\e a wv} 


2 1/3 1 
BN sa legis oll St ag 
be BP az ca 2] 
(c) si eanbeS (d) None of these 
b° ab 
i j 


Sis, Ss) ee 
w=1y=1k=1 


(gy 7 (n +2) (by) En 


(c)"C; (d)"*7C; 
82. If an A.P., a7=9 if a, aa, is least, the 
common difference is 
13 23 
(a) 20 (b) 0 
43 
(d) 20 
83. If cos (x — y), cos x and cos (x + y) are in H.P. 
then cos x sec y/2 is 


33 
() 50 


(a) 1 (b) V2 
(c) V3 (d) V5 
84. If 1, log,x, log, y,—15log,z are in A-P., 
then 
(a)z'=x (b)x=y! 
()z*=y (d)x=y =z 


85. If b,,b.,b3;(b;>0) are three successive 
terms of a G.P. with common ratio r, the 
value of r for which the inequality 
b3 > 4b, — 3b, holds is given by 
(a) r>3 (b) r<1 
(c) r=3-5 (d) r=5:2 

86. If log, a, a”” and log, x are in G.P., then x is 
equal to 
(a) log, (log, a) 

(b) log, (log, a) — log, (log, b) 
(c) — log, (log, 5) 
(d) log, (log, b) =~ log, (log. a) 

87. If a, b, c are in H.P., then 


Ole ae 
b+c-a'’ct+a—b’a+b-c 


2 1 1 
() = 


Ba’ B-6 


are in H.P. 
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34 Objective Mathematics 
5 f 
(Sat 28 bre PU ata (ay eee 
a2 2 Vm +V(m—n) 
b 
(d) —— are in H.-P. A y 
Fe ct+a’ qi 89. if E r(r+1)(2r+3)=an + bn’ 
88. If the ratio of A. M. between two positive ake 
real numbers a and b to their H.M. is m:n; +en* +dn+ e, then 
then a b is equal to (a)a=1/2 (b) b =8/3 
m—n) +Nn 
Gn on) — VA 2 = = ye De 
mt 90. If 1, log (3'~* +2) and log, (4:3*— 1) are in 
= cess A.P., then x is equal to 
() in a ce & x (a) log, 3 (b) log; 4 
Vm — V(m —n) (c) 1 -log34 (d) log; (0-75) 
Practice Test 
MM : 20 Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. If 2 z {3 ao | 21, where {x] denotes the 
integral part of x, then k = 
(a) 84 ‘(b) 80 
(c) 85 (d) none of these 
2. If xe {1, 2,3,...,9} and f,(x)=xxx...x% (n 
digits), then £2(3) + f,(2) = 
(a) 2fo, (1) 
(b) fn (1) 
(c) fon (1) 
(d) — fon (4) 
3. In the A.P. whose common difference in non 


zero, the sum of first 3n terms in equal to 
the sum of next n terms. Then the ratio of 
the sum of the first 27 terms to the next 2n 
terms is: 
(a) 1/2 
(c) 1/4 


(b) /3 
(d) 5 


. If three positive real numbers a, b,c are in 


A.P. with abc = 4, then minimum value of b 
is 

(a) 1 
(c) 2 


(b) 3 
(d) 1/2 


5. 


. The coefficient of x’° 


[10 x 2 = 20] 
The series of natural numbers is divided 
into groups : 1; 2, 3, 4; 5, 6, 7, 8, 9; ... and so 
on. Then the sum of the numbers in the nth 
group is 
(a) (2n — 1) (n? —1n +1) (b)n? - 8n? + 3n - 1 


(c)n +(n-1)> = (an +n + 9° 


. The numbers of divisons of 1029, 1547 and 


122 are in 
(a) A.P. (b) G. P. 
(c) H.P. (d) none of these 


in the product 
(1=x) (I= 2x) @= 22%) (1-27)... 
(1-2)°.x) is 
(a) pee 121 


(c) 7 a 


(b) 941 _ 105 


(d) 915 _o 104 


104 


- The roots of equation x42 (a-3)x+9=0 


lie between -6 and 1 and 2, Ay, ho, ..., hao, 
[a] are in H.P., where [a] denotes the 
integral part of a, and 2, aj, a9, ..., a0, [a] 
are in A.P. then a3hy, = 

(a) 6 (b) 12 

(c)3 (d) none of these 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 


Sequences and Series 35 


2 
9. Value of L = lim | | z pee feu 10. If a, B,y,8 are in AP. and | f(x) de=—4, 





n >on! k=1 = 
where 
n-2 : 
+3.) DR |+...¢n.1]18 xt+a x+B x+a-y 
nm 4 f(@x)={/x+B x+y <x-1 
(a) 1/24 (b) 1/12 x+y x+5 x-Bt+5 
(c) 1/6 (d) 1/3 then the common difference d is : 
(a)1 (b) -1 
(c) 2 (d) -2 


Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt 
3. Third attempt must be 100% 





Answers 
Multiple Choice —i 
1. (a) 2. (d) 3. (b) 4. (d) 5. (c) 6. (c) 
7. (a) 8. (c) 9. (d) 10. (d) 11. (d) 12. (a) 
13. (b) 14. (b) 15. (c) 16. (c) 17. (d) 18. (c) 
19. (d) 20. (a) 21. (d) 22. (c) 23. (a) 24. (a) 
25. (b) 26. (d) 27. (a) 28. (c) 29. (a) 30. (c) 
31. (c) 32. (c) 33. (d) 34. (c) 35. (a) 36. (d) 
37, (a) 38. (a) 39. (a) 40. (b) 41. (a) 42. (b) 
43. (a) 44, (b) 45. (a) 46. (c) 47. (a) 48. (c) 
49. (b) 50. (c) 51. (c) 52. (d) 53. (a) 54, (a) 
55. (a) 56. (a) 57. (a) 58. (c) 59. (d) 60. (b) 
Multiple Choice —Il 
61. (a), (b), (c), (d) 62. (a), (c) 63. (a), (d) 64. (a), (d) 
65. (a), (b), (c) 66. (c), (d) 67. (a), (b), (c), (d) 68. (d) 69. (d) 
70. (a), (c) 71. (b) 72. (d) 73. (d) 74, (b) 75. (d) 
76. (b) 77. (a) 78. (c) 79. (c), (d) 80. (a), (b), (c) 81. (a, d) 
82. (c) 83. (b) 84. (a), (b), (c), (d) 85. (a), (b), (c), (d) 
86. (a), (b) 87. (a), (b), (c), (d) 88. (c) 89. (a), (b), (c), (d) 
90. (c, d) 
Practice Test 
1. (b) 2. (c) 3. (d) 4. (a) 5, (a), (c) 6. (a) 
7. (a) 8. (b) 9. (a) 10. (a), (b) 
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PERMUTATIONS AND COMBINATIONS 





§ 4.1. The number of ways of arranging rn distinct objects in a row taking r(0 < r< n) at a time is denoted 
by "Pror P(n, n. 





and "P,=n(n—1)(n-2)...(n-r+1) 
n!| 
“(n-n! 
Note that "Po =1,"Py=n and °Pp-1="Pp=n! 


§ 4.2. The number of ways of arranging rn distinct objects along a circle is (n — 1) ! 

§ 4.3. The number of ways of arranging n beads along a circular wire is aU. 

§ 4.4. The number of permutations of n things taken all at a time, p are alike of one kind, q are alike of 
another kind and rare alike of a third kind and the rest n- (p+q+9 are all different is 

n| 
piqir! 

§ 4.5. The number of ways of rn distinct objects taking r of them at a time where any object may be 

repeated any number of times is n’. 


§ 4.6. The number of ways of selecting r(o < r< n) objects out of n distinct objects is denoted by "C; or 
C(n, nand 
n(n—1)(n-2)...(n-r+1) 


nA 

a re (rd), (r= 2) 0 Bd 
es hale, 
“rl(n-p! rl 


if r>n, then "C,=0 

§ 4.7. The number of selecting at least one object out of “n” distinct objects = 2” - 1 

§ 4.8. The number of combinations of rthings (r< n) out of n identical things is 1. 

§ 4.9. The number of selecting r objects from n alike objects = n+ 1 (where r= 0, 1, 2, ..., n) 

§ 4.10. The number of combinations of n distinct objects taken r at a time, when &k particular objects 
always occur is "~ KC,_ x. Ik particular objects never occur, then the number of combinations of 7 distinct 
objects taken rat time is "~ *C,. 

§ 4.11. If out of (9 + q+1r+) things, p are alike of one kind, and q are alike of second kind, rare like of 
third kind and the rest are different, then the total number of combinations is (p + 1) (q+ 1) (r+ 1) 2-1 

§ 4.12. The number of factors of n= mf" mf ... m&* 

where (m, Mo, ..., Mk are different primers) is 
(@ +1) (2 + 1)... (&x + 1). 

§ 4.13. Division into groups 

(i) The number of ways in which (9 + q+ elements be divided into three groups of p, q, r elements 
respectively 
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Permutations and Combinations 37 
(p+q+n! 
~ platr! 
(ii) If 3p distinct elements are divided in three groups each containing p elements, then number of 
divisions - 22! 
3!(p!) 
(iii) If 3p distinct elements are divided equally among three persons, then the number of divisions 
Sp! 
(p!)° 


§ 4.14. Arrangements in groups 

(i) The number of ways in which n different things can be arranged in rdifferent groups n! .""~ 'C,_1. 

(ii) The number of ways in which n things of the same kind can be distributed into r different groups is 
"+'—1¢,_4 or "~'C;_4, according as groups or are not permitted. 


§ 4.15. Derangements : The number of derangements (No object goes to its scheduled place) of n 
objects 


=nils Staats 0 oar | 
§ 4.16. Some Important Results 

(i) The coefficient of x’ in the expansion of (1-x) "= °*'—'C,, 
(ii) If there are k objects of one kind, / objects of another kind and so on; then the number of ways of 
choosing r objects out of these objects (i.e., /+k+...)is 


The coefficient of xin (1+x+ Mex 22. x) (1+x+ ae x) ... Further if one object of each 
kind is to be included, then the number of ways of choosing r objects is 
The coefficient of x’ in (x+ 4 as + x (x+ XA x) ie: 

(iii) If there are k object of one kind, / object of another kind and so on; then the number of possible 
arrangements/permutations of r objects out of these objects (i.e., /+ K+...) is 


coefficient of x’ in 
rt} pXiyX g 4X 1 +X XX 
i Vet an 1! 2! kl j~ 
(iv) How to find number of solutions of the equation : 
If the equation 
Q+2b+3y+...+q0=n .. (1) 
(a) If zero included then number of solutions of (1) 
= coefficient of X"in (1-x7 11-1 ay Taax 
(b) If Zero excluded then number of solutions of (1) 


+1 
= coefficient of x”~ ai is (=X) U-x)) ek) ace) | 





§ 4.17. Number of Rectangles and Squares 


(i) Number of retangles of any size in a square of nx nis z Pp 
r= 


. . n 
and number of squares of any size is 2 r 
rs 


(ii) In a rectangle of nx p(n< p) number of rectangle of any size is a (n+ 1)(p+1) and number of 


squares of any size isd (n+1-N(p+1~4. 


Downloaded From : www.EasyEngineering.net 


38 


Downloaded From : www.EasyEngineering.net 


Objective Questions 


§ 4.18. Some Important Results to Remember 
1. The number of ways in which n different things can be distributed into r different groups is 
2 ="Cy (r- 1)" + "Ce (r—2)"- ... + 197 Ge 


or 
Coefficient of x” in n! (e~- 1). 
Here blank groups are not allowed. 

Ep(n!)= od 


2. Exponent of prime pin n! is 
Fea ies ba et 
PL Lp yl Lp. P. 


where sis the largest natural number such that p®*< n< p** ‘and [.] denotes the greatest integer. 

3. n straight lines are drawn in the plane such that no two lines are parallel and no three lines are 
concurrent. Then the number of parts into which these lines divide the plane is equal to 1+ Zn 

4. The sum of the digits in the unit place of all numbers formed with the help of a1, a, ..., an taken all 
at a time is 














=(N-1)!(a1+ 42+... + An) 
5. The sum of all digit numbers that can be formed using the digits a1,a2, ... an (repitition of digits not 
allowed) is 


n 
=(0- (art aa+tan| C= | 
6. If there are nrows, | row has a; squares, !! row has a2 squares, II] row has a3 squares, and so on. If 
we placed B X s in the squares such that each row contain at least one X, the number of ways 


= coefficient of x° in 
(Cy x4 MC n x2 +20. + ™ Oo, XP) x (Cy x + Ep x? + + Cy, x2) 
K (C4 x + Ca xP a, x78) x... 

7. Given n distinct points in a plane, no three of which are collinear then the number of line segments 

they determine is "C2 
In particular : The number of diagonals in n-gon (n sides closed polygon) is 

"Co-n 
If in which m points are collinear (m> 3) then the number of line segment is 
("Cz -C2) +1 

8. Given n distinct points in a plane, no three of which are collinear then the number of 

triangles is "C3 

If in which m points are collinear (m> 3) then the number of triangles is 

"C3 - "Cz 

9. Given n distinct points on the circumference of a circle, then 

(i) Number of straight lines = "Cz 


(ii) Number of triangles = "C3 
(iii) Number of quadrilaterals = "C4 


(iv) Number of pentagon = "Cs etc. 
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MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. When simplified, the expression A If 7 points out of 12 lie on the same straight 


~ Saga ae line than the number of triangles thus 
C4+ net C; equals formed, is 
ie i (a) 19 (b) 185 
@) Gs (b) "Cs (c) 201 (d) 205 
(c) °C; (d) "Cy . The total number of ways in which 9 
n € name n i) different toys can be distributed among three 
Bi Ma GrecdiedGea SU ra? aA Stile OD different children so that the youngest gets 4, 
meals the middle gets 3 and the oldest gets 2, is 
oly ©))2 (a) 137 (b) 236 
Gs cart (c) 1240 (d) 1260 
3. The least positive integral value of x which 1z Every one of the 10 available lamps can be 
Satisfiesithe inequality \“ switched on to illuminate certain Hall. The 
Penn >2. @ is iotal number of ways in which the hall can be 
(a)7 (b) 8 illuminated, is 
(c)9 (d) 10 (a) 55 (b) 1023 
“ The number of diagonals that can be drawn (c) 2° (d) 10! 
in an octagon is 13. The number of ways in which 7 persons can 
(a) 16 (b) 20 be seated at a round table if two particular 
(c) 28 (d) 40 persons are not to sit together, is : 
7 _. The number of triangles that can be formed (a) 120 (b) 480 
joining the angular points of decagon, is (c) 600 (d) 720 
(a) 30 (b) 45 14. The number of ways in which r letters can be 
(c) 90 (d) 120 posted in n letter boxes in a town, is : 
6. If n is an integer between 0 and 21, then the (a)n (b) r’ 
minimum value of n ! (21 — 7) ! is (c)"P, (d) "C, 
(a)9!2! (b) 10! 11! 1B. The number of ways in which three students 
(c) 20! (d)21! “ — of aclass may be assigned a grade of A, B, C 
. The maximum number of points of or D so that no two students receive the same 
intersection of 8 circles, is grade, is : 
(a) 16 (b) 24 (a) 3° (b) 4° 
re o> (c) “Ps (a) “Cc; 
vs The maximum number of points of intersection 16/ The number of ways in which the letters of 
of 8 straight lines, is \“ the word ARRANGE can be made such that 
(a) 8 (b) 16 both R’s do not come together is : 
fA) B (d) 56 (a) 900 (b) 1080 
4. The maximum number of points into which 4 (c) 1260 (d) 1620 
circles and 4 straight lines intersect, is 17. Six identical coins are arranged in a row. The 
(a) 26 (b) 50 total number of ways in which the number of 
(c) 56 (d) 72 heads is equal to the number of tails, is 
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(a) 9 (b) 20 

(c) 40 (d) 120 

If 5 parallel straight lines are intersected by 4 
parallel straight lines, then the number of 
parallelograms thus formed, is : 

(a) 20 (b) 60 

(c) 101 (d) 126 

The total number of numbers that can be 
formed by using all the digits 1, 2, 3, 4, 3, 2, 
1 so that the odd digits always occupy the 
odd places, is 
(a) 3 

(c)9 


(b) 6 
(d) 18 


. The sides AB, BC and CA of a triangle ABC 


have 3, 4 and 5 interior points respectively on 
them. The number of triangles that can be 
constructed using these interior points as 
vertices, is 
(a) 205 
(c) 220 


(b) 208 
(d) 380 


« Total number of words formed by using 2 


23. 


vowels and 3 consonents taken from 4 
vowels and 5 consonents is equal to 

(a) 60 (b) 120 

(c) 720 (d) None of these 


Ten different letters of an alphabet are given. 
Words with five letters (not necessarily 
meaningful or pronounceable) are formed 
from these letters. The total number of words 
which have atleast one letter repeated, is 

(a) 21672 (b) 30240 

(c) 69760 (d) 99748 

A 5-digit number divisible by 3 is to be 
formed using the numbers 0, 1, 2, 3, 4 and 5 
without repetition. The total number of ways, 
this can be done, is 
(a) 216 

(c) 600 


(b) 240 
(d) 720 


24. Twenty eight matches were played in a 


25 


football tournament. Each team met its 
opponent only once. The number of teams 
that took part in the tournament, is 

(a)7 (b) 8 

(c) 14 (d) None of these 
Everybody in a room shakes hand with 
everybody else. The total numebr of 


27, 


30 


31. 


32. 


Objective Mathematics 


handshakes is 66. The total number of 
persons in the room is 

(a) 11 (b) 12 

(c) 13 (d) 14 


(The total number of 3-digit even numbers 


that can be composed from the digits 1, 2, 3, 
..., 9, when the repetition of digits is not 
allowed, is 


(a) 224 (b) 280 
(c) 324 (d) 405 
The total number of S-digit telephone 


numbers that can be composed with distinct 
digits, is 

(a) °P, (b) "Ps 

(c) Sa. (d) None of these 


A car will hold 2 persons in the front seat and 
1 in the rear seat. If among 6 persons only 2 
can drive, the number of ways, in which the 
car can be filled, is 

(a) 10 (b) 18 

(c) 20 (d) 40 

In an examination there are three multiple 
choice questions and each question has 4 
choices of answers in which only one is 
correct. The total number of ways in which 
an examinee can fail to get all answers 
correct is 

(a) 11 (b) 12 

(c) 27 (d) 63 

The sum of the digits in the unit’s place of all 
the numbers formed with the digits 5, 6, 7, 8 
when taken all at a time, is 

(a) 104 (b) 126 

(c) 127 (d) 156 

Two straight lines intersect at a point O. 
Points Aj, Ay, .., A, are taken on one line and 
points B;, Bo, .... B, on the other. If the point 
O is not to be used, the number of triangles 
that can be drawn using these points as 
vertices, is : 


(a) n(n-1) (b) n (n—1)° 
(c) n“ (n-1) (d) n“ (n— 1) 


How many different nine digit numbers can 
be formed from the number 22 33 55 888 by 
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33. 


34. 


35. 


36. 


37. 


38. 


39. 


rearranging its digits so that the odd digits 
occupy even positions ? 

(a) 16 (b) 36 

(c) 60 (d) 180 


For2<r<n, eof & Few - 
r r-| r-2 


| 


o(t2t | ee] 
n+r n+2 
(c)2]"" @ ! 


The number of positive integers satisfying 
the inequality 


NC pees en ee LOUIS 
(a) Nine (b) Eight 
(c) Five (d) None of these 


A class has 21 students. The class teacher has 
been asked to make n groupsof r students 
each and go to zoo taking onc group at a 
time. The size of group (i.e., the value of r) 
for which the teacher goes to the maximum 
number of times is (no group can go to the 
ZOO twice) 


(a) 9 or 10 (b) 10 or 11 
(c) 11 or 12 (d) 12 or 13 
The number of ways in which a score of 11 


can be made from a through by three persons, 
each throwing a single die once, is 

(a) 45 (b) 18 

(c) 27 (d) 68 

The number of positive integers with the 
property that they can be expressed as the 
sum of the cubes of 2 positive integers in two 
different way is 

(a) 1 (b) 100 

(c) infinite (d) 0 

The number of triangles whose vertices are 
the vertices of an octagon but none of whose 
sides happen to come from the octagon is 

(a) 16 (b) 28 

(c) 56 (d) 70 

There are n different books and p copies of 
each in a library. The number of ways in 
which one or more than one book can be 
selected is 


(a) p"+1 
(c)(p+1)"-p 


(b) (p+ 1)"-1 
(d) p” 


40. 


41. 


42. 


43. 


44, 


45. 


41 


In a plane there are 37 straight lines, of 
which 13 pass through the point A and 11 
pass through the point B. Besides, no three 
lines pass through one point, no lines passes 
through both points A and B, and no two are 
parallel, then the number of intersection 
points the lines have is equal to 


(a) 535 (b) 601 
(c) 728 (d) 963 
We are required to form different words with 


the help of the letters of the word INTEGER. 
Let m, be the number of words in which 
Zand N are never together and m, be the 
number of words which being with / and end 
with R, then m,/my is given by 


(a) 42 (b) 30 
(c) 6 (d) 1/30 
If a denotes the number of permutations of 


x +2 things taken all at a time, b the number 
of permutations of x things taken 11 at a time 
and c the number of permutations of x — 11 


things taken all at a time such _ that 
a= 182 bc, then the value of x is 

(a) 15 (b) 12 

(c) 10 (d) 18 


There are n pcints in a plane of which no 
three are in a straight line except ‘m’ which 
are all in a straight line. Then the number of 
different quadrilaterals, that can be formed 
with the given points as vertices, is 


(a) en Syd CE ee Se 

(b) iG Ss "C5 a Bic &: = 57 

(c) "G, m OH Corum ps on 

(d) "Cy +"C3."C) 

The number of ordered triples of positive 
integers which are solutions of the equation 
x+y+z=100is 

(a) 5081 (b) 6005 

(c) 4851 (d) 4987 

The number of numbers less than 1000 that 
can be formed out of the digits 0, 1, 2, 4 and 
5, no digit being repeated, is 

(a) 69 (b) 68 

(c) 130 (d) None of these 
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46. 


47. 


48. 


49. 


50. 


51. 


§2. 
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A is a set containing n elements. A subset P, 
is chosen, and A is reconstructed by replacing 
the elements of P,. The same process is 
repeated for subsets P;, P>, ... P,, with m> 1. 
The number of ways of choosing 
P), Po, ..yP, So that P} UP2U...UP,=A 
is 

(a) 2"—1)™" (by ("= 1)" 

(e) ae (d) None of these 


On a railway there are 20 stations. The 
number of different tickets required in order 
that it may be possible to travel from every 
station to every station is 

(a) 210 (b) 225 

(c) 196 (d) 105 

A set containing elements. A subset P of A 
is chosen. The set A is reconstructed by 
replacing the element of P. A subset Q of A 
is again chosen. The number of ways of 
choosing P and Q so that PA Q= is 

(a) yen nm age" (b) 3" 

(c) 2"-1 (d) 3” 

A father with 8 children takes 3 at a time to 
the zoological Gardens, as often as he can 
without taking the same 3 children together 
more than once. The number of times he will 
go to the garden is 

(a) 336 (b) 112 

(c) 56 (d) None of these 

If the (n+ 1) numbers a,b,c, d,.., be all 
different and each of them a prime number, 
then the number of different factors (other 
than 1) of a”. b.c.d... is 

(a) m-2" (b) (m+ 1) 2” 
(c)(m+1)2"—1 (d) None of these 

The numebr of selections of four letters from 
the letters of the word ASSASSINATION is 
(a) 72 (b) 71 

(c) 66 (d) 52 

The number of divisors a number 38808 can 
have, excluding 1 and the number itself is : 
(a) 70 (b)72 

(c) 71} (d) None of these 


53. 


54, 


° 


55. 


56. 


57. 


58. 


59. 
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The letters of the word SURITI are written in 
all possible orders and these words are 
written out as in a dictionary. Then the rank 
of the word SURITI is 

(a) 236 (b) 245 

(c) 307 (d) 315 

The total number of seven-digit numbers 
then sum of whose digits is even is 


(a) 9 x 10° (b) 45 x 10° 
(c) 81x 10° (d)9x 10° 
In a steamer there are stalls for 12 animals 


and there are cows, horses and calves (not 
less than 12 of each) ready to be shipped; the 
total number of ways in which the shipload 
can be made is 


(a) 3!” (b) 12° 

(c) "P3 (a) °C; 

The number of non-negative integral solution 
of x, + X2 +xX34+ 4x4 = 20 is 

(a) 530 (b) 532 

(c) 534 (d) 536 

The number of six digit numbers that can be 


formed from the digits 1, 2, 3, 4, 5, 6 and 7 
so that digits do not repeat and the terminal 
digits are even is 


(a) 144 (b) 72 
(c) 288 (d) 720 
Given that n is‘the odd, the number of ways 


in which three numbers in A.P. can be 
selected from 1, 2, 3, 4, .., nis 


(c) 40 (d) ons 

A is a set containing n elements. A subset P 
of A is chosen. The set A is reconstructed by 
replacing the elements of P. A subset ‘Q of A 
is again chosen. The number of ways of 
choosing Pand@Q so that PQ contains 
exactly two elements is 

(a) 9. "Cy (b) 3" = G3 


(c) 2. C: (d) None of these 
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The number of times the digit 5 will be 
written when listing the integers from 1 to 
1000 is 


MULTIPLE CHOICE -II 


Each question, in this part, has one or more than one correct answer(s). for each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. 


62. 


63. 


64. 


65. 


66. 


Eight straight lines are drawn in the plane 
such that no two lines are parallel and no three 
lines are concurrent. The number of parts into 
which these lines divide the plane, is 

(a) 29 (b) 32 

(c) 36 (d) 37 

The number of ways of painting the faces of 
a cube with six different glours is 

(a) 1 (b) 6 

(c)6! (d) °C, 

Number of divisors of the form 4n + 2 (n > 0) 
of the integer 240 is 

(a) 4 (b) 8 

(c) 10 (d) 3 

An n-digit number is a positive number with 
exactly n digits. Nine hundred distinct n-digit 
numbers are to be formed using only the 
three digits 2, 5 & 7. The smallest value of n 
for which this is possible is : 

(a) 6 (b) 7 

(c) 8 (d) 9 

The position vector of a point P is 
—> 4 A 

r=x1+yjtz k, when x,y,zeé N and 
ae t+ 7+ k If ra= 10, The number of 
possible position of P is 

(a) 36 (b) 72 

(c) 66 Ge 

Sanjay has 10 friends among whom two are 
married to each other. She wishes to invite 5 
of the them for a party. If the married couple 
refuse to attend separately then the number of 
different ways in which she can invite five 
friends is 

(a) °C; 

CC) non or, 


(b) 2 x °C; 
(d) None of these 


43 


(a) 271 
(c) 300 


(b) 272 
(d) None of these 


67. There are n seats round a table marked 1, 2, 


3, ..., m. The number of ways in which 
m (<n) persons can take seats is 


(a) "P., (b) "C,, x (m-1)! 
(c)"Cy Xm ! alae 


. If a, b, c,d are odd natural numbers such that 


69. 


70. 


71. 


72. 


73 


74, 


a+b+c+d=20 then the number of values 
of the ordered quadruplet (a, b, c, d) is 

(a) 165 (b) 310 

(c) 295 (d) 398 

The numebr of rectangles excluding squares 
from a rectangle of size 15 x 10 is: 

(a) 3940 (b) 4940 

(c) 5940 (d) 6940 

In a certain test, there are n questions. In this 
test 2” ' students gave wrong answers to at 
least i questions, where i = 1, 2, 3, .., n. If the 
total number of wrong answers given is 
2047, then n is equal to 


(a) 10 (b) 11 

(c) 12 (d) 13 

The exponent of 3 in 100 ! is 

(a) 12 (b) 24 

(c) 48 (d) 96 

The number of integral solutions of 


Xy +X_ +x, =0 with x, >— Sis 

(a) 34 (b) 68 

(c) 136 (d) 500 

The number of ways in which 10 candidates 
A}, Ay, -.. Ayg can be ranked so that A, is 
always above A; is 


o> 


(c) '°P, (d) °c, 

If all permutations of the letters of the word 
AGAIN are arranged as in dictionary, then 
fiftieth word is 
(a) NAAGI 
(c) NAAIG 


(b) 8! xc, 


(b) NAGAI 
(d) NAIAG 
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75. 


76. 


77. 


78. 


79. 


Downloaded From : www.EasyEngineering.net 


In a class tournament when the participants 
were to play one game with another, two 
class players fell ill, having played 3 games 
each. If the total numebr of games played is 
84, the number of participants at the 
beggining was 

(a) 15 (b) 30 

(c) °C, (d) 48 


The number of ways of distributing 10 
different books among 4 students (S; —S4) 
such that §, and §, get 2 books each and 
S3 and S,4 get 3 books each is 


(a) 12600 (b) 25200 


10 10! 
One 5131313! 
The number of different ways the letters of 
the word VECTOR can be placed in the 8 
boxes of the given below such that no row 
empty Is equal to 


(a) 26 (b) 26x 6! 

(c) 6! (d)2!x6! 

In the next world cup of cricket there will be 
12 teams, divided equally in two groups. 
Teams of cach group will play a match 
against cach other. From each group 3 top 
teams will qualify for the next round. In this 
round each team will play against others 
once. Four top teams of this round will 
qualify for the semifinal round, when each 
team will play against the others once. Two 
top teams of this round will go to the final 
round, where they will play the best of three 
matches. The minimum number of matches 
in the next world cup will be 

(a) 54 (b) 53 

(c) 52 (d) None of these 

Two lines intersect at O. Points Aj, Ao, .., A, 
are taken on one of them and B,, B,, .., B, on 
the other the number of triangles that can be 
drawn with the help of these (2 + 1) points is 


(b) 0? 
(d) he 


(ayn 


(c) v 


80. 


81. 


82. 


83. 


84. 


85. 


86. 
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Seven different lecturers are to deliver 
lectures in seven periods of a class on a 
particular day. A, B and C are three of the 
lectures. The number of ways in which a 
routine for the day can be made such that A 
delivers his lecture before B, and B before C, 
is 

(a) 210 
(c) 840 


(b) 420 
(d) None of these 


If 33 ! is divisible by 2” then the maximum 
value of n= 

(a) 33 (b) 32 (c) 31 (d) 30 

The number of zeros at the end of 100 ! is 

(a) 54 (b) 58 

(c) 24 (d) 47 

The maximum number of _ different 


permutations of 4 letters of the word 
EARTHQUAKE is 

(a) 1045 (b) 2190 

(c) 4380 (d) 2348 

In a city no persons have identical set of teeth 
and there is no person without a tooth. Also 
no person has more than 32 teeth. If we 
disregard the shape and size of tooth and 
consider only the positioning of the teeth, 
then the maximum population of the city is 
(a) 27 (b) 27-1 

©) 2" ~2 (d) 2” —3 

Ten persons, amongst whom are A,B&C 
are speak at a function. The number of ways 


in which it can be done if A wants to speak 
before B, and B wants to speak before C is 


(a) ” (b) 21870 


{ 
oy @) "P, 

The number of ways in which a mixed 
double game can be arranged from amongst 9 
married couples if no husband and wife play 
in the same game is 
(a) 756 

(c) 3024 


(b) 1512 
(d) None of these 


- In a college examination, a candidate is 


required to answer 6 out of 10 questions 
which are divided into two sections each 
containing 5 questions. further the candidate 
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88. 


is not permitted to attempt more than 4 
questions from either of the section. The 
number of ways in which he can make up a 
choice of 6 questions is 

(a) 200 (b) 150 

(c) 100 (d) 50 

The number of ways in which 9 identical 
balls can be placed in three identical boxes is 


89. 


MM 


90. 


45 


If the number of arrangements of (n— 1) 
things taken from n different things is k times 
the number of arrangements of n— 1 things 
taken from n things in which two things are 
identical then the value of k is 

(a) 1/2 (b) 2 

(c)4 (d) None of these 


The number of different seven digit numbers 


(a) 55 (b) o that can be written using only the three digits 
(3!)" 1, 2 and 3 with the condition that the digit 2 
9! ne occurs twice in each number is 
Gy (a)"P, 2° (b) "C,2° 
(c) 'é, 5 (d) None of these 
Practice Test 
: 20 Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. The number of points (x,y,z) is space, 
whose each co-ordinate is a negative 
integer such thatx +y+2+12=Ois 
(a) 385 (b) 55 
(c) 110 (d) None of these 

2. The number of divisors of 27. 3°. 5°. 7° of 
the form 4n+1,ne Nis 
(a) 46 (b) 47 
(c) 96 (d) 94 


. The number of ways in which 30 coins of 


one rupee each be given to six persons so 
that none of them receives less than 4 


rupees is 
(a) 231 (b) 462 
(c) 693 (d) 924 


. The number of integral solutions of the 


equation 2x + 2y+z=20 where x>0,y>0 
and z > Ois 
(a) 132 

(c) 33 


(b) 11 
(d) 66 


. The number of ways to select 2 numbers 


from {0, 1, 2, 3, 4} such that the sum of the 
squares of the selected numbers is divisible 
by 5 are (repitition of digits is allowed). 


(a) °C, (b) °Pg 
(c) 9 (d) 7 


{10 x 2 = 20] 


. The number of ways in which we can choose 


2 distinct integers from 1 to 100 such that 
difference between them is at most 10 is 


(a) °c, (b) 72 


(c) %C,—%:,  (d) None of these 


7. Number of points having position vector 
al+bjt+ck where a,b,ceé (1, 2, 3, 4, 5} 
such that 2” + 3° +5° is divisible by 4 is 
(a) 70 (b) 140 
(c) 210 (d) 280 

8. If a be an element of the set 
A=(1, 2, 3, 5, 6, 10, 15, 830} anda, B,y are 


10. 


integers such that o®y=a, then the number 
of positive integral solutions of apy =a is 

(a) 82 (b) 48 

(c) 64 (d) 80 


. If n objects are arranged in a row, then the 


number of ways of selecting three of these 
objects so that no two of them are next to 
each other is 


(a) Baas) (n — 4) (by " 7G, 


(c)"~3C3 +"~3Cy (d) None of these 
Number of positive integral solutions of 
abc = 30 is 
(a)9 

(c) 81 


(b) 27 
(d) 243 
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Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt fet be o Bs 
3. Third attempt must be 100% 





Answers 
Multiple Choice -/ 
1. (d) 2. (b) 3. (b) 4. (b) 5. (d) 6. (b) 
7. (d) 8. (c) 9. (b) 10. (b) 11. (d) 12. (b) 
13. (b) 14, (a) 15. (c) 16. (a) 17. (b) 18. (b) 
19. (d) 20. (a) 21. (d) 22. (c) 23. (a) 24. (b) 
25. (b) 26. (a) 27. (d) 28. (d) 29. (d) 30. (d) 
31. (c) 32 (c) 33. (d) 34, (b) 35. (b) 36. (c) 
37. (c) 38. (a) 39, (b) 40. (a) 41, (b) 42. (b) 
43. (c) 44. (c) 45. (b) 46. (d) 47. (a) 48. (d) 
49, (c) 50. (c) 51. (a) 52. (a) 53. (a) 54, (b) 
55. (a) 56. (d) 57. (d) 58. (d) 59. (d) 60. (c) 
Multiple Choice -Il 
61. (d) 62. (a), (d) 63. (a) 64. (b) 65. (a), (d) 66. (b), (c) 
67. (a), (c) 68. (a) 69. (c) 70. (b) 71, (c) 72. (c) 
73. (a), (b) 74. (c) 75. (a), (c) 76. (b), (d) 77. (b) 78. (b) 
79. (c) 80. (c) 81. (c) 82. (c) 83. (b) 84. (b) 
85. (a), (c), (d) 86. (b) 87. (a) 88. (d) 89. (b) 90. (b) 
Practice Test 
1. (b) 2. (b) 3. (b) 4. (d) 5. (a), (b),(c) 6. (c) 
7. (a) 8. (c) 9. (a), (b), (c) 10. (b) 
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BINOMIAL THEOREM 
§ 5.1. pcemiay Theorem (for a positive integral index) 
It nis a positive integer and x, ye C then 
(x+y)? = "Co x79 P+ Cy xX The BP et *Ony” 
Here "Go; C1, "Ca, .... 5 "Cn are called binomial coefficigpts. 
§ 5.2. Some Important Points to Remember 


(i) The number of Aarne in the expansion are (n+ 1). 
(ii) General term: 
General term = a 1a term 
enon =~ Trt = "Cr x"~'y, where r=Q, 1, 2, .. 
(iii) Middle term : The middle term dopa upon the value of n. 
(a) If nis even, then total no. of term in the expansion is odd. So there is only one middle term 
1e.,| ec oa| tn term is the middle term. 


(b) If nis si then total number of terms in the expansion is even. So there are two middle terms 
n+3 
ie., = art ~ |th an and 
(iv) To find (p + 1) th term from end : 
(p + 1) th term from end = (n- p+ 1) th term from beginning 


= Tn- p+11 


th are two middle terms. 


(v) Greatest Term : 
To find the greatest term | ae in the expansion of (1 + x)*. 


(a) Calculate p= | 


is inte ade +! are eq ua, an 0 are reat a jerm. 

Is nie st farm. 
Cc. is nee ‘eine ae he st 

i not ink a ae Urea st erin. ere 10) deno es the 


greates Sst integ i 
ow to find fal Bat term in the expansion of (x+y)*: 


(x + y) x | 1+ ) 
then find the greatest term in (1 + yx)". 
(vi) Greatest Coefficiantt: 
(a) If nis even, then greatest coefficient = "Cy/2 
(b) lf nis odd, then greatest coefficients are "Cn-1 and "Grn 
2 2 


(vii) important Fomnrnuikee: 
(a) CO+@ + C+ GH .... + Ch = 2" 
(b) Co + C24 Cyut.....= Gi+ Cg Gst..29"! 
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=> Sum of odd binomial coefficients = Sum of even binomial coefficients. 
GyCe Pope et... C= Ce 
(d) CoCr+ CiCr41+ Cz Cr+2+...+ Cn-1On = "Cy-r 

where Co, C1, C2, C3, ..... represent Co, "C1, "C2, "Cz, ..... 


(viii) An Important Theorem : 


(ix) 


If WP + Q)" = 1+ f where /and n are positive integers, n being odd, and 0 < f< 1, then show that 


(+f) f = kK’ where P-Q@ = k>OandVP-Q<1. 
Proof. Given VP - Q< 1 


0<(WWP-Q"<1 


Now let (VP - Q)"= f’ where 0<f’ <1. 
I+ f-" = WP +Q)"-(WP-@Q)" 
R.H.S. contains even powers of VP (nis odd) 


Hence R.H.S. and / are integers. 
f— f’ is also integer. 
mr! >f-f'=0 Vo 1<f-f'<1 
or faim 
. (+f) f= (+f) f’ = WP +Q)"(WP-Q)” = (P- Q*)" = Kt. 
Note. If nis even integer then 
(VP + Q)" + (VP- Q)" = I+ f+f’ 
Hence L.H.S. and / are integers. 
: f+ f’ is also integer. 


=> f+f’ =.1  O<f+f' <2 

o f'=(1-f) 

Hence (d+ f)(-f) = d4+f) f = WP+Q"WP-@Q" 
= (P= @?)" = k’ 


Multinomial Expansion 
If ne N, then the general term of the multinomial expansion (Xp + XQ4XZH ne + XK)" is 


n! : 
GF XP? xfB wa m*, where aj+ao+agt+....+ak =n 


a! ao!agl.... axl 


and 0< aj<n, i = 1, 2,3, ... k. and the number of terms in the expansion are "* wie "CK—4 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. The coefficients of ry’, yet and xyzt in the 3. If the coefficient of x° in the expansion of 
expansion of (x+y+Z+ ae are in the ratio (1+ ax)" is 32, then a equals 
(a)4:2:1 (b)1:2:4 (a) 2 (b) 3 
(c)2:4:1 (d)1:4:2 (c) 4 (d) 6 

2. The total number of terms in the expansion 4. In the expansion of (1 + x)”, the coefficients 
of (xtayrr+ ta) after simplification, of the (2r + 1)th and the (r+2)th terms are 
is equal, then the value of r, is 
(a) 50 (b) 51 (a) 14 (b) 15 
(c) 154 (d) 202 (c) 16 (d) 17 
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If the three successive coefficients in the 
Binomial expansion of (1 + x)” are 28, 56 and 
70 respectively, then n equals 

(a) 4 (b) 6 

(c) 8 (d) 10 


. If mand n are any two odd positive integers 


with n<m then the largest positive integer 
which divides all numbers of the form 


(m - n’), is 
(a)4 (b) 6 
(c) 8 (d)9 
7. The number 5” — 3” is divisible by 
(a) 2 (b) 3 
(c)5 * (d)7 
8. For a positive integer n, if the expansion of 
(2x '+.x’)" has a term independent of x, then 
a possible value for n is 
(a) 10 b) 16 
(c) 18 (d) 22 
9. The term independent of x in the expansion 
10 
J x 3. 
of | (3 + E: | 1S 
(a) 5/12 (b) 1 
(c) ‘“C, (d) None of these 
10. The term independent of x in the expansion 
of 
(e'-txt(fl+ty le Pis 
‘1+ty 1+t/ 
(2) 56357] (6) 56{ |= | 
1-ty 1+1r¥ 
© 70(5 5 | (4) 70{ 7 
11. If (l-x4x°!"=ayta,xtax'ti.t 
Qn x” then Ay + A, +44... +o, equals 
Lan Ligh 
@>e+) &7G"-) 
(c)$(1—3") (d)5+3" 
12. If the sum of the binomial coefficients in the 


expansion of (x+2] is 64, then the term 


independent of x is equal to 
(a) 10 (b) 20 
(c) 40 (d) 60 


49 


13. The sum of coefficients of the two middle 
terms in the expansion of (1+ xy" lis equal 


to ' 
(a) "Yq, alli 2°78 
(©) "C,-1 (d) "C, 

14. If C, stands for "C,, then the sum of first 
(n+ 1) terms of the series 
aCy+ (a+ d) C;.+ (a+ 2d) C,+..., is 
(a) 0 (b) [a + nd] 2” 


(c) [2a + (n— 1) d} 2"7! (d) [2a + nd] 2"~! 


15. The number of rational terms in 
(2 FON3 + oN 5) ois 
(a) 6 (b) 4 
(c)3 (d) 1 


16. If the number of terms in the expansion of 
(1 + 2x— 3x”)" is 36, then n equals : 
(a) 7 (b) 8 
(c)9 . (d) none of these 

17. If the sum of the coefficients in the 


expansion of (2 + 3ex.+ c*x’)'* vanishes then 
c equals 

(a)-1,2 (b) 1,2 

(c) 1, -2 (d) -1, -2 


18. If the sum of odd numbered terms and the 
sum of even numbered terms in _ the 


A and B 
respectively then the value of (x? - a’)" is: 
(a) 4 AB (b) A? — B’ 
(c) A’ +B’ (d) None of these 

19, The largest term in the expansion of 
(2+ 3x)> where x = 2 is its 
(a) 13th term (b) 19th term 


expansion of (x+a)" are 








(c) 20th term (d) 26th term 
20. The sum of the series 
1 1 1 
I!im—l! 3!(n—3)! 5!(n—5)! 
1 
+40 Tp 
gral an 
ORD! OI)! 
gro 2 
(c) A @ 
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22. 


23. 


25. 


27. 


If (1+x)"= 


- The 
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. The greatest coefficient in the expansion of 


ad +x)"*7 is 
(2n +2)! 
ar: 1) 1) 
(2n+2)! (2n) ! 
sgn EOS Ora! 
For integer n > 1, the digit at unit place in the 


100 a 
number z) r!+2° is 
r= 


(a)4 
(c) 1 
If Co, Ci, C3, pe 
coefficients in the expansion of (1+.x)",n 
being even, then 
Cot (Co t+ Cy) + (Cot Cy + Cr) +... + 
(Co+ Cy + C,+...+C,_1) 
(a)n2" (b) n.2"~! 
(c)n.2"~? (d) n.2"~3 
Cot Cy x+ Cax? +1. 
then the = of 

Co: i ee 

a-l 

© Ge Gs) 

on- 1 -] oi rly 1 
() (n+ 1) (¢) (n+ 1) 
If the seventh terms from the beginning and 


ae; J are 


SC... 


(b) 3 
(d) 0 
,C, are 


the Binomial 


is equal to 


+C,x", 


1 
GE aa) ——— C.. is 


qatl 


Baie 
sori got 














the end in the expansion of 32 


equal then n equals 
(a) 9 
(c) 15 


(b) 12 

(d) 18 
expression . (es) 
~(°Cs)° + (°C yo)” equals 
(a) "Cs (b)- "Cc 
(0). ((°Cs)" (@) (10 1° 
The number of terms in the expansion of 
(v3 + 4/5)!” which are integers, is equal to 
(a) nil (b) 30 
(c) 31 (d) 32 


28. 


29. 


30. 


31. 


32. 


33. 


Objective Mathematics 


The expression "Co+4."C, +47. "Cy +... + 

4"."C,, equals 

(a) ain (b) 3n 

(c) 5” (d) None of these 

The first integral term in the expansion of 
(V3 + V2)’, is its 

(a) 2nd term (b) 3rd term 

(c) 4th term (d) Sth term 

The number of rational terms in the 
expansion of (1 + V2 + "3" is 

(a) 6 (b) 7 

(c) 5 (d) 8 

The coefficient of a b’c in the expansion of 


(l+at+b-c) is 


(a) 2. °C>."C, (b)=2°C.'Cs 








°C, (d) None of these 
The greatest value of the term independent of 
x in the expansion of 
(xsina +x°! cos a’? ae Ris 
! 
(a)2° — 
(5 !)° 
! 
(2) z us — (d) None of these 
Zr) Oly 


If (l+x+2x)?=ajptayxtanxt...+ 
A409 x” then.ag + az + a4 ite 
oe. 07 41) wathy22 O2- 1p 

(c) 27°(2'9-1) — (d) None of these 


+ a3 equals 


32 
. If 7 divides 32° , the remainder is 





34 
(a) 1 (b) 0 
(c) 4 (d) 6 
aoe ee It 
. ———— is ual to 
i "C, 3 r+1 a 
(ay 5 
2 
n(n+1) n needy 1) 
es Do (n+1) 
36. The largest term in the expansion of 
b b 100 
(248) 
100 (b \100 
(a) b (b) | 2 | 
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Binomial Theorem 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


~100 


"Ga 3 | (d) None of these 


The coefficient of x" is the polynomial 
xt *'G) G4 CGH ae... 


(x+7"*'C.)is 

(a) 2"*! (b) 2 *1-1 

(c) 2" (d) None of these 
If the fourth term of 


SS 6 
1 an 
Vf + 1oBi9> | + ie is equal to 200 and 


x > 1, then x is equal to 


(a) 10 V2 (b) 10 
(c) 10° (d) None of these 
If (1 +x)" =Co FC, xP Ox 4. + Ee, 


then the value of 2, (k+ ix C, is 


(a) 2"~3 (n? + 5n +4) 
(b) 2"~* (n? +5n + 4) 
(c) 2"~? (5n +4) 





(d) None of these 

If {x} denotes the fractional part of x, then 
32n ) 

e , née Nis 

(a) 3/8 (b) 7/8 

(c) 1/8 (d) None of these 


The sum of the last ten coefficients in the 


expansion of (+x)? when expanded in 
ascending powers of x is 


(a) gi8 (b) 219 
@) 2" "oa (d) None of these 


nl mo 7 
Ifa.= & —thend — equals 
r-0"C,  r=0 "C, 


(a) (n- 1) a, (b) na, 

(c) ; na, (d) None of these 

The coefficient of x” in 
(L+x)"+(14+x)"*1+...4+(1 +x)", m<nis 
(a)"* "Chat (b)"~' Cy 

ce, )"Ca+1 
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44, 


45. 


46. 


47. 


48. 


49 


50. 


$1. 


51 
The last two digits of the number 3™ are 
(a) 39 (b) 29 
(c) 01 (d) 43 
The unit digit of 17! + 11198 — 718 is 
(a) 1 (b) 2 
(c)3 (d)0 
If (14+2x+3x)=ayta,xta,x'+... 
+ ao) X 0 then a, equals 
(a) 10 . (b) 20 
(c) 210 (d) 420 
In the expansion of (1+x)"(1+y)" (1+ 2) 


the sum of the coefficients of the terms of 
degree ris 


(a) ("C,)° (b) 3."C, 
(c) *C, (d) "C3, 
If the second term in the expansion 


Ba + qe is 14a”, then the value of 


iCa7' C5 is 
(a) 4 (b) 3 
(c) 12 (d) 6 


Which of the following expansion will have 
term containing x 
(a) (x 1/5 4 2x/5)25 (b) (2 LBS 1524 
©) ( V5 o> 17523 (d) (2 ry a V5)22 
Coefficient of 1/x in the expansion of 
(1 +x)" (1+ 1/x)" is 
n! 
Gethin 
2n! 
(n—1) '(n+1) 
n! 
(2n-1)!(2n+1)! 
2n ! 
(2n—1)(2n+1)! 


The coefficient of x in the expansion 


(b) 
(c) 
(d) 


100 
x IOC = 3)Pr™ Wis 


m= 
(a) "Cy (b) °C, 
(c)- Cs, (4) — Cie 
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52 


§2. The value of x, for which the 6th term in the 
expansion of 


” 


tee Voy \ Ree 
} le V9 *Dke is 84 is 








-(1/5) log, (3° +1) 
equal to 
(a) 4 (b) 3 
(c) 2 (d) 5 
f r=] 
53. 51'S "C,'C, 2” lis equal to 
=]/ p=0 
(a) 4"—3" 41 (b) 4= 3" 29 
(c) 4" -3"4+2 (d) 4"~3" 


54. If (1+x)"=Co+ Cy x+ Cox’ +... +C, 2", 
then EE CG is 


<i<j<n 
~2n-1 Zn: an—1 eens! 
fa)\2 int ty 2 nin! 
2n 
iA Aut aS Gs 
QU OE => 


50 


55. The value of 99°” — 99.98° 
00.08 4 , 
+5 OD +...4+99 is 
iL: (b) -2 
(c) -3 (d) 0 


56. If x= (V3 + 1)", then [x] is (where [x] denotes 
the greatest integer less than or equal to x) 


MULTIPLE CHOICE -Il 


Objective Mathematics 


(a) 2k whereke J (b)2k+1,whereke J 
(c) 4" (d) 8” 
57. The number of irrational terms in the 


expansion of er + way! is 


(a) 47 (b) 56 
(c) 50 (d) 48 
Gm C, G& (-1)"C, 
58. pete, 4 
feaquir feat n+l 


=kf x(1—x’)""! dx thenk= 


gent 


nn! 2n n! 
(4) One 1)! Oe contin 
(c) C,, (d) (Qn+1)! 
59. The value of the expression 


BENG, 42 (Cy C44 Cy +... +"Ca] is 


(a) in (b) Zn’ 
(c) En (4) AED 
60. If n>3, then Z(-1) (n-N(n-r+)) 
(n—r+2)C,=. 
(a) 4 (b) 3 
(c) 0 (d) 1 


Each question, in this part, has one or more than one correct answer(s). For each question write the letters 


a, b, c, d corresponding to the correct answer(s). 


61. The coefficient of x" in the polynomial 
(x+"Co) (x+3"C)) (x+5"C))... 
(x + (2n + 1)"C,) is 
(a) n.2” (b)n.2"*! 
(c) (n+1).2" (d)n.2"+1 

62. The coefficient of A” 1” in the expansion of 
(1+) (+p) A+ wy) is 


n n 
@ yc (b) SY C2 
r=0 


r=0 


n n 
Cy Coan Oe 
r=0 r=0 
63. If (L+x4+x°)" = ay tayxtax’+...4 
a>,X'" then 
(a) dg — a, +4-ag+... = 0, 
if n is odd. 
(b) a, —ay+a5—a7+.... = 0, 
if n is even. 
(C) dg — A+ 44-—ag+.... = 0, 


ifn = 4p,pe I" 
(d) a; —a3;+€4,—4,+.... = 0, 
ifn = 4p+1, pe T° 
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Binomial Theorem 


64. The value of Co + 3C; + 5C7 +... to 


(n+ i) terms, is 

(given that C, = "C,) 

ee, 

(b) (2n +1). "7 'C, 

()2(n+ 1)" "c, 

(A) GeectaQnpal Cee | 

If n is even positive integer, then the 
condition that the greatest term in the 


65. 


expansion of (1 +x)" may have the greatest 
coefficient also is 

n n+2 
(a) w 





<x< 
n+2 n 


n+1 n 
qe 
n n+4 

(c) n+4 ial n 

(d) None of these 

The number of distinct terms in the expansion 

of (x + 2y — 3z + Sw — 7u)" is 

(a)n+1 

(b) n ein 

(c) n+ rC, 

(4) (n+ 1) (n+ 2) (n+3) (n+ 4) 

24 
If on positive 
(3V3 +5)"*!= «+8 where @ is an integer 
and0 < B < | then 
(a) & is an even integer 
(b) (+ B)’ is divisible by 277" 
(c) The integer just below (3 V3 +5)"*! 
divisible by 3 
(d) ais divisible by 10 
68. For 1 < r < n, the value of 





(b) 








66. 





is a integer and 


67. 


1 pe ae, Ph. + 'C,is 
(a) "C41 pean re) 
© '"G..4 (d) None of these 


69. If (8+3 V7)" = P+ F, where P is an integer 


and F is a proper fraction then 
(a) P is an odd integer 

(b) P is an even integer 

(c) F. (P+ F) = 1 
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70. 


71. 


72. 


73. 


74. 


75. 


76. 


(d)(1-F)(P+F) = 1 


The remainder of 7'™ when divided by 25 is 
(a) 7 (b) 25 
(c) 18 (d)9 


1 20 
In the expansion zi 34 + ae | ‘ 


(a) The number of rational terms = 4 

(b) The number of irrational terms = 19 

(c) The middle term is irrational 

(d) the number of irrational terms = 17 

If ay, a>, a3,a4 are the coefficients of any 
four consecutive terms in the expansion of 
a 




















(1 +x)", then + is equal to 
ay + a2 a3 + a4 
a 1 a2 
bye: 
2) a,+ ax ( ) 7 an+ ay 
& 2a, d) 2a, 
= ay + ay ( az + ay 


The coefficient of x’ (0<r<(n—1)) in the 
expansion of (x+3)""!+(x+3)" 7 (x+2) 
+(re3y 04 9%S.. eee) “as 
(a) "C, (3" — 2") (b)"€, 3" "~2"~’) 





(c)"C, (3°+2"~")  (d) None of these 
Let a,= ue) for ne N. Then a, is 
greatest when 
(a) n = 998 (b) n = 999 
(c) n= 1000 (d) n= 1001 
If there is a term containing x” in 
/ n-3 
x+ 4 . then 
Bs 


(a) n — 2r is a positive integral multiple of 3 
(b) 2 — 27 is even 

(c) n — 2ris odd 

(d) None of these 

The value of the sum of the series 


3."Co—8."C, + 13."C.— 18."Cy +... upto 
(n + 1) terms is 

(a) 0 (b) 3” 

(c) 5" (d) None of these 
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77. 


78. 


79, 


80. 


81. 


82. 
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If Co, Cy, Cy, ....C, are coefficients in the 
binomial expansion of (1+.x)’, then 
CoC, + C, Cy + CoCy+...+C,_2C, is equal 
to 
2n! 

@) Gd 14d)! 

2n ! 
(n-2) 1° 

2n! 
c) a 

((n + 2) !) 
(d) "C,-2 


Ifa+b=1 then Esa, ab" ’ equals 
r= 


(a) 1 


(c) na 


(b)n 
(d) nb 


If n is a positive integer and C,="C,, then 


mn 3(_ 

1 
eek eee | ena 
n(n+1)(n+2) 

() 12 
n(n+ 1) (n+2) 
12 
n(n+1)(n+2)° 
(c) 12 
n? (n +1)? (n +2)” 
144 
The coefficient of x°° in the expansion of 


(1 +x) 4 2x (1 +2)? + 3x" (1 42)" 
1000 « 





(b) 


(d) 


+...4+... +1001 x 1S 
(a) eae er, (b) e Ca 
(c) yg oF (d) ROS 


If (6 V6 + 14)"*! =m and if fis the fractional 
part of m, then fm is equal to 

(a) 15"*! (b) 20"*! 

(c) 25” (d) None of these 


The number of terms in the expansion of 
[(a + 3b)” (3a— b)’}’ is 

(a) 14 (b) 28 

(c) 32 (d) 56 


83. 


Objective Mathematics 


in the 
expansion: of (x —2y + 3z)"= 128, then the 
greatest coefficient in the expansion of 


If the sum of the coefficients 


(1 +x)’ is 
(a) 35 (b) 20 
(c) 10 (d) 5 

84. The expression (x+ Ve - ny 
+@-NEA-1 Vy is a polynomial of degree 
(a) 15 (b) 6 
(c)7 (d) 8 


85. 


86. 


87. 


89. 


90. 


In the expansion of (x + y+ zy 
(a) every term is of the form 
5c °C. 2it xe kok 
(b) the coefficient of Py?’ is O 
(c) the number of terms is 351 
(d) none of these 
If n>3anda,be R, then the value of 


ab —n(a—1)(b—1)+ a 
(a—2) (b-2)-...+(—1)" (a—n) (b—7n) is 
(a) a" +b" (oy Ze 

a—b 
(c) (ab)” (d) 0 


n n 
The value of ££ "C,/C,i<j is 
1=O0j=1 J 


(a) 3”-1 
(c) 2” 


(b) 0 
(d) none of these 


. The coefficient of a'°b’c’ in the expansion of 


(be +cat ab)'° is 
(a) 30 (b) 60 
(c) 120 (d) 240 


If (1+2x4+3x)°=ajyta,xtaxt+...+ 
Any x, then 

(a) a, = 20 (b) a, = 210 

(c) ag = 8085 (d) ayy = 2”. 37.7 

The coefficient of the middle term in the 
expansion of (1 + x)”" is 

(a) anc (b) 135.n- 1) 3" 
(c) 2.6. ..., (42 —2) (d) None of these 
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Binomial Theorem 


MM 


1. 


Practice Test 


: 20 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


If (L+x + 2x7) say +ayxt+agx?+...+ 
40 x*° then a, +a3+a« +... +437 equals 
(a) 2*° (27°..21) ~— (b) 27° (2° - 19) 


(c) 2}° hae +21) (d) None of these 
. If maximum and minimum values of the 
determinant 


Ce. 2 ‘ 
l+sin x cos x sin 2x 
=e} 2 i 
sin x l+cos x sin 2x 
. 2 2 , 
sin’ x cos x 1+sin 2x 


are o and f then 

(a) o° - pi? = 26 

(b)a+p" =4 

(c) (o2" — B“") is always an even integer for 
neN. 


(d) a triangle can be constructed having its 
sides as a, B anda-—B 


. The coefficient of x” in (1+ x)" (1-x +ia 
is 
(a) 1 (b) 2 
(c) 3 (d) 0 


4. The number of terms in the expansion of 


COND + V8) se which are integers is given 


by 
(a) 501 (b) 251 
(c) 601 (d) 451 


. If n is an even integer and a,b,c are 
distinct, the number of distinct terms in the 


expansion of (a+ b +c)" + (a +b -c)" is 





55 
Time : 30 Min. 
[10 x 2 = 20] 
A 1¥ 
(| 2 } w/ Bae 
2 2 


n+3 
@(2z8) 


. be the coefficients in the 


(232) 


Let aq, 21, Gg, -. 
expansion of (1+x+ x" arranged order of 
x. The value of a, — "C1 a,_1+"Cga,_2-..- 


+(-1) "6. ay =... where r is not divisible 


by 3. 
(a) 5 (b) 3 
(c) 1 (d) 0 
. In the expansion of (3 *”4 +34)" the sum 


of the binomial coefficients is 64 and the 
term with the greatest binomial coefficients 
exceeds the third by (n — 1) the value of x 
must be 


(a) 0 (b) 1 
(c) 2 (d)3 
a” 
8. The last digit of 3° +1is 
(a)1 (b) 2 
(c)3 (d)4 
1 1 1 x 
o Ie ar 11} 3191 BI7L mt nt ety) 
=f (x).f 0) V x,y, f (1) = 1, f’(0) = 10 then 
(a) f’(n)=m (b) f’(m) =n 
(c) f’(n) #f(m) (d) None of these 
10. The number 1012” — 1 is divisible by 
(a) 100 (b) 1000 
(c) 10000 (d) 100000 
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56 Objective Mathematics 


Record Your Score 


1. First attempt 


2. Second attempt 1a auiteo el 
3. Third attempt must be 100% 





Answers 
Multiple Choice -| 
1. (b) 2. (b) 3. (a) 4. (a) 5. (c) 6. (c) 
7. (a) 8. (c) 9. (d) 10. (c) 11. (a) 12. (b) 
13. (d) 14. (d) 15. (c) 16. (a) 17. (d) 18. (b) 
19. (c) 20. (c) 21. (b) 22. (d) 23. (b) 24. (d) 
25. (b) 26. (a), (b) 27. (d) 28. (c) 29. (c) 30. (b) 
31. (b) 32. (c) 33. (b) 34. (c) 35. (a) 36. (c) 
37. (a), (c) 38. (b) 39. (b) 40. (c) 41. (a) 42. (c) 
43. (a) 44. (c) 45. (a) 46. (b) 47. (c) 48. (a) 
49. (d) 50. (b) 51. (c) 52. (c) 53. (d) 54. (d) 
55. (d) 56. (a) 57. (c) 58. (d) 59. (6) 60. (c) 
Multiple Choice -Il 
61. (c) 62. (d) 63. (a), (b) 64. (c), (d) 65. (a) 66. (b), (c), (d) 
67. (a), (b), (d) 68. (c) 69. (a), (d) 70. (c) 71. (b), (c) 72. (c) 
73. (b) 74. (b), (c) 75. (a) 76. (a) 77. (a), (d) 78. (c) 
79. (b) 80. (c) 81. (b) 82. (b) 83. (a) 84. (b), (c) 
85. (a), (b),(c) 86. (d) 87. (a) 88. (c) 89. (a), (b), (c) 90. (a), (b) 
Practice Test 
1. (a) 2. (a), (b),(c) _3.(d) 4. (b) 5. (c) 6. (d) 
7. (a) 8. (a), (d) 9. (b) 10. (a), (b), (c) 
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DETERMINANTS 





§ 6.1. Definition 


Determinant of order 2, 3 and 4 are written as 


where age Ci, j 





ait 
421 


a12 
422 


§ 6.2. Minors and Cofactors 





ary 
at a2 a3 pe 
,| 421 422 a23] and eS 
a31 432 33 

a4i 


a2 a3 ai4 
22 €23 a4 
432 433. 34 
42 a3 a44 


If we delete the row and column passing through the element aj, thus obtained is called the minor of aj 
and is usually denoted by Mj and cofactors of aj is (— 1)'*’ Mjand it is denoted by Aj or Cj. 


Let 


Then 


A 


A= 


§ 6.3. Properties of Determinants 


(i) 
(i) 
(iii) 


aii a2 A113 
421 422 423 
a3 432 433 


ait Mi — a12 M12 + a13 Mi3 
ay1 Cy + a12 C12 + aig C13. 


proportional), then the value of A is zero. 


(iv) 


The determinant remains unaltered if its rows and columns are interchanged. 
The interchange of any two rows (columns) in A changes its sign 
If all the elements of a row (column) in A are zero or if two rows (columns) are identical (or 


If all the elements of one row (or column) is multiplied by a non zero number k, then the value of the 


new determinant is k times the value of the original determinant. 


{v) 


If the elements of a row (column) of a determinant are multiplied by a non zero number k and then 


added to the corresponding elements of another row (column), then the value of the determinant 
remains unaltered. 


(vi) 


ay+hi 
(vii) ao+Ag 
agt+Ag 

ay a2 

(viii) 0 be 
0 0 
a, by 
(ix) |a2 bea 
a3 bg 


by C1 ai by 
be ¢€2} =| a2 be 
b3 3 az bg 
a ay 
bg} = a1 b203 = | by 
C3 C1 
C1 oa, Bi 
co| x ja2 Bo ~ ye2 
C3 o3 $3 ¥3 


Ar ob 
+ |h2 be 
3 ~~ bs 


eSFo Be 
geP°O 
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If A becomes zero on putting x = a, then we say that (x— @) is a factor of A. 


C1 
c2 
C3 
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58 Objective Mathematics 


aioy + byBy + ery: = aro2+ biBatery2 arog + biB3 + crys 
= | 2201+ boBi+coyi 20g + Doo + Coy2 = 203 + baB3 + c2ys 
a3o1 + b3B1+c3y1 a302+bsB2+csy2 a303 + bas + cays 


Note that we can also multiply rows by columns or columns by rows or columns by columns. 
§ 6.4. Systems of Linear Equations 


The system of homogeneous linear equations 
aix+ bry + c1Z 
a2x+ bey + coz 
a3Xx + bay + 03Z = 
has a non trivial solution (i.e. at least one of x, y, zis non zero) if 
a by 
A=j|4 be c2| =0 
ag bg C3 


and if A # 0, then x = y = z = Ois the only solution of above system (Trivial solution). 
Cramer’s Rule : Let us consider a system of equations 


aixt+bry+az = a; 
ax + bay+ cz = de; 
a3x + bgy+ c3Z = a; 


ooo 


and 


a bh «a oO bh 
Here A=]|a2 be co}, A1=)d@ bo & 
a3 bg 6 a3 «bg G3 
ay ay (or) ay by ay 
A2=|a2 2 co|, Ag=|a2 bo & 
a & 63 aa bs ab 
By Cramer's rule, we have. 
AY _ Ag _ 43 
ee A? y= A and z= x 


Remarks : 


(i) A # O, then system will have unique finite solution, and so equations are consistent. 


(ii) If A = 0, and at least one of A, Az, Ag be non zero, then the system has no solution i.e., equations 
are inconsistent. 


(iii) If A = A1 = Ag = Ag = O then equations will have infinite number of solutions, and at least one 
cofactor of A is non zero, i.e. equations are consistent. 


§ 6.5.. Differentiation of Determinant Function 


{| Bo B 
If F(W=|]9 ge gs 
hy heh 
where fi, f2, 13; G1, g2, 93; ht, he, h3; are the functions of x, then 
fr fe f fh 8 fi fp fg 
F(x =|9 ge gs} + ]g ge gv} +}]o ge gs 
hy heh mh fe hs | hy’ he’ hs’ 
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MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


. If a, B are non real numbers satisfying 


1. If the value of the determinant 342: 5-1 7-3: 
@! “1 7.\fz= i 2i —3i | , then 
1 b_ 1 | is positive, then 3-2: S+i 7+3i 
1 wt 2 (a) z is purely real 
(a) abc > 1 (b) abc > -8 (b) z is purely imaginary 
(c) abe < -8 (d) abe > —2. (c) z is mixed complex number, with imaginary 
; part positive 
, oa that g a < “a 4 ne value of (d) None ofthese 
q r gx+ry | is 8. In a third order determinant a;, denotes the 
pxtqy qxtry 0 element in the ith row and the jth column 
(a) zero (b) positive f Se 4=.) 
i 2 I ay = Pes 
(c) negative (d) g+pr a1 wey 
- Iff(n) =o" + B’ and then the value of the determinant 
3 1+f(1) 1+f() (a) 0 (b) 1 
1+f(I) 14+f@2) 1+f@) (c)-1 (d) None of these 
1+f@2) 1+f(3) 1+f(4) 
=k (1 =a)" (1-B)° (1 =) then k= 9. If 
(a) 1 (b)-1 x ltx x 
(c) oB (d) aBy A(x) = | log (+x) e sin x 
. If x, y, z are integers in A.P., lying between 1 aes rari | Sine 
and 9, and x 51, y 41 and z 31 are three-digits then 
ae "ae the es of (a) A (x) is divisible by'x 
x51 y4l 231 |is Ca 
naionth mile (a) None of thes 
+y+ b)x-yt 
ae i < F Es fe 10. The value of the determinant 
ts ‘ logy(x/y) log, (9/2) log, (2/x) 
, 1. fhe log, (v/z) log, (z/x) log, (x/y) | is 
ee AGC eee log. (z/x) log. (x/y) log, (y/z) 
Sc ee ie - (a) 1 (b) - 1 
lv es Viet a8 d) None of th 
(a)Ay+A,=0 — (b) Ay +2A,=0 (Deen Ae Nene ae 
@4,=A, (d) Ay =2A 11. If V— 1 =i, and @ is a non real cube root of 
i= p=24) 


unity then the value of 


2 


: 1 ao 1+i+o 
x —1=0then the value of = | —~1—i+@ | is equal to 
A+] B | 1-i = @-1 -1 
a Aye rates is equal to (a) 1 (b) i 
: (c) (d) 0 
(a) 0 (b) XV" - 
(c)A +1 (d) 4-1 
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12. 


13. 


14. 


15. 


16. 


17. 
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If the determinant 
cos2x  sin’x cos 4x 
sin’ x cos2x cos? x | is expanded in 
cos4x  cos?x  cos2x 

powers of sin x then the constant term in the 

expansion is 

(a) | (b) 2 

(c)-l (d) -2 

Using the factor theorem it is found that 

b+c,c+aanda+b are three factors of the 

-2a at+b ate 


determinant |b+a -2b b+c| The 
c+a ct+b —-2c¢ 
other factor in the value of the determinant is 
(a) 4 (b) 2 
(chatb+e (d) None of these 
The value of the determinant 
] nds Auth 

Pm l e2in/3 | is 

eins pane | 
(a)2+V2 (b) — (2+ V2) 
()=24NF “© @)2-%B 
If 

l x x+1 

f@= 2x or — |p x(x+1) 


3x(x-1) x(@—-—1)(-2) x Ge 1) 
then f (200) is equal to 


(a) | (b) 0 
(c) 200 (d) —200 
If 
| n n 
dD. = 2k went wen 
2k — | n rtntl 


n 
and aa D, = 56 then n equals 


(a) 4 (b) 6 

(c)8 (d) None of these 

If a, b, c are sides of a triangle and 

a’ b? e 
(a+1)  (b+1)?— (c+1)*|} = 0, then 
e- tar er 

(a) AABC is an equilateral triangle 

(b) AABC is a right angled isosceles triangle 


18. 


19. 


20. 


21. 


22. 


Objective Mathematics 


(c) AABC is an isosceles triangle 
(d) None of these 


If the system of equations 2x-—y+z=0, 
x—-2y+z=0, t~—y+2z=0 has infinitely 
many solutions and f(x) be a continuous 
function: such that f (5 + x) +f (x) =2 then 


fae 
, f(x) dk = 
(a) 0 (b) —.2t 
(c)5 (d) t 
Qa x x x 
If ‘ P ' . = f(x) —2xf’ (x) then 
xX) Xt_ Soe 


J (x) is equal to 

(a) (x — a) (x — B) (x-y) (x-8) 

(b) (x + @) (x + B) (+9) (%+8) 

(c)2 («- a) («- B) @-Y («- 8) 

(d) None of these 

For positive numbers x, y,z the numerical 
value of the determinant 


l log.y log, z 


log, x 3 log, z | is 
log.x log, y 5 
(a) 0 
(b) logx logy logz 
(c) 1 
(d)8 


If f()=ar+bxt+c,a,b,ce R and 
equation f(x) —x=0 has imaginary roots & 
and f and y, 8 be the roots of f (f (x)) —-x=0 


2a 6 
then} B O @| is 
1 oh wl 

(a) 0 
(b) purely real 
(c) purely imaginary 


(d) none of these 


If n is a positive integer, then 
n+2 n+3A7 +4 
Las One] i C, +2 
n+3 5 +4 +5 
One] i C,, +2 : C, +3 m7 
nt+4 n+5 +6 
C, +2 C, +3 : Cc, +4 
(a) 3 (b) -1 
(c)-5 (d) -9 
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(eS2)m Ge = Iyer sey? 
23. Le AQ@)=|@-1) 22 (4p 
x (x+ 1) («+27 


25, 


26. 


27. 


Then the coefficient of x in A (x) is 


(a) -3 (b) —2 
(c)-1 (d) 0 
x cosx et 
"Tff@) =/}sinx x — secx 
tan x 1 2 


-7/2 
then the value of | : f(x) dx is equal to 
—n/ 


(a) 5 (b) 3 
(c) | (d) 0 
If sin 2x = 1, then 
0 cosx —sinx | 
sin x 0 cosx | equals 
cosx  sinx 0 
(a) 3 (b) 2 
(c) 1 (d) None of these 


If o,B,y are the roots of the equation 
x +pxtq = 0, then the value of the 


a Bp ¥ 
determinant} B Y |] 1s 
y a 8B 
(a) 4 (b) 2 
(c) 0 (d) ~2 


If a,b, c > 0 and x, y,z € R, then the value of 
the determinant 


(a aE m2 (a* ae a6 1 
(bbb). (BP -by,, 11 is 
CER an Eee 

(a) 6 (b) 4 

(c)2 (d) 0 


MULTIPLE CHOICE -I 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


33. 


The determinant 


ate ab ac 
A=1| ab b+x be 
ac be road +x 


28. 


29. 


30. 


31. 


32. 
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IfA+B+C=rT, then 
sn(A+B+C) sinB cosC 
—sinB 0 tan A 
cos(A+B) -tanA 0 


(a) 1 (b) 0 
(c)-1 (d)2 
sin x 
sin 2x 
sin 3x 


is equal to 


cos x 
cos 2x 
cos 3x 

Then f’ (1/2) = 

(a) 8 
(c)4 
The value of 

z \)"a (& 1)"*'b 
a+l 1—b 
a-1 b+1 

(-I"*'a ati 
+} (-1)"b 1—b 
(aly sae l+c 

(a) 3 (b) | 
(c)-l (d) None of these 
If 3” is a factor of the determinant 

1 1 1 
"G3 wae? n+6o 


a 6a 
" nt C2 


cos x 
2 cos 2x 
3 cos 3x 


Let f(x) = 


(b) 6 
(d) 2 


(se 1g 
l+ec 
l-c 

a-1 

b+ 1 Jis equal to 
l-c 


iy ed 


then the maximum value of n is 

(a) 7 (b) 5 

(c)3 (d) 1 

If a, b, c are non zero real numbers and if the 
equations (a-l)x = yg, 
(b-l)y = z+x, (c-—1)z = x+y has anon 
trivial solution then ab + bc + ca equals 
(ajatb+c (b) abc 

(c) 1 (d) None of these 


is divisible by 
(a) x 


(c) x° 


(b) x 
(d) x' 
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36. 


37. 


38. 
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If 
Se - sin k@ 
k(k+1) 
hi x y Zz 
s , sin{ 23+ Qsin 5 0 
~" ntl sin 6/2 
n" 
then mr D, is equal to 
(a) 0 
(b) independent of n 
(c) independent of 0 
(d) independent of x, y and z 
The value of the determinant 
V6 2i 34+V6 
Vi2. V3 +V81 3V2+V6il 1s 
V18. V2 +V120 > V27.4+2i 
(a) Complex (b) Real 
(c) Irrationa (d) Rational 
The determinant 
a b aatb 
b c bate 
aat+b bate 0 


is equal to zero, if 

(a) a, b, c are in A.P. 

(b) a, b, c are in G.P. 

(c) a, b, c are in H.P. 

(d) ais arootofax +bx+c = 0 

(e) (x — o) is a factor of ax +2bx+c 

The digits A, B, C are such that the three digit 
numbers A88, 6B8, 86C are divisible by 72 
then the determinant 


A 6 8 
8 B. 6 | isdivisible by 
8 8 C 

(a) 72 (b) 144 

(c) 288 (d) 216 


If a>b>c and the system of equations 
ax +by+cz = 0, bx+cy+az = 0, 
cx+ ay +bz = 0 has a non trivial solution 
then both the roots of the quadratic equation 
af + bt+c=Oare 
(a) real 

(c) positive 


(b) of opposite sign 
(d) complex 


39. 


BY “ 
x +xcos@+cos @ 


2 a 5u 
x +xsinO+sin 6 1 


40. 


41. 


42. 


43. 


44. 


Objective Mathematics 


The roots of the equation 


2 2 2 2 f 2 
3x x +xcos@+cos 6 x +xsin@+sin 6 


3 cos @ 1+ n28 


sin 26 
ra 


3sin 6 
are 

(b) sin” 6, cos” @ 
(d) sin” @, cos 8 


(a) sin @, cos @ 
(c) sin 8, cos” @ 


In a triangle ABC the value of the 
determinant 
sin us sin A sin = 
2 2 2 
sin(A+B+C) sin 2 cos $ 
cos AA tan (A+B+C) sin © 
is less than or equal to 
(a) 1/2 (b) 1/4 
(c) 1/8 (d) None of these 
If 


f+3tt-11-3 


At! +Br+Cr+Dt+E= t+1 2-tt-3 
t-3 t+4 3t 
then E equals 
(a) 33 (b) -39 
(c) 27 (d) 24 
If a, B, y are real numbers, then 
1 (cos (B-—) cos (Y¥—- a) 
A=] cos (a- 8) 1 cos (¥ - B) 
cos(a—-Y¥) cos (B-Y) 1 
is equal to 
(a) -] (b) cos a cos B cos ¥ 


(c) cos a + cos B + cos y (d) None of these 

If all elements of a third order determinant 
are equal to 1 or —1, then the determinant 
itself is 

(a) an odd number _ (b) an even number 

(c) an imaginary number (d) a real number 


The coefficient of x in the determinant 
(+x (l4ay™ (14-29% 
(+x (1¢x)% (14.09% | is 
(+x lant (142% 

(a) 4 (b) 2 

(c)0 (d) —2 
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45. If a, be the roots of the equation (a) s (b — 4ac) (b) (at+b+ cy (Bb — 4ac) 

ax’ +bx+c=0Let S,=0"+" forn> 1 a a’ 
3 1S; acty aD (ob aaa g) ator” 
Let A=|1+S, 1+58, 145; at 4 
1+S, 14+58, 14+8, 
then A = 
Practice Test 
M.M : 26 Time : 30 Min 
(A) There are 10 parts in this question. Each part has one or more than one correct answer‘(s). 
[10 x 2 = 20] 
gh kt? ks then the value of 5a + 4B + 8y+ 285+A= 
L. If| yk yet? yk (a)-11 (b) 0 
z zk+2 zf+3 (c) —16 (d) 16 
f 1 1 1 6. Let 
=G-NO-a@-x)[ T4542 |then 1 sin @ 1 
(a) R=a~2 iby ees 1 A= ae r 1 " Be 30 <6 < 2x then 
(c)k=0 ()k=1 ar 
2. If f, (x), 8 (x), A, (x),r = 1, 2,3 are (a) A=0 (b) Ae (0, ~) 
polynomials in x such that (c) Ae --1, 2] (d) Ae [2, 4] 
f, =) -8, (a) =h, (a), r = 1,2, 3 and n n+1 n+2 
fi@) fe) fe) 7. Let f(x)=| "Fn an ee ag 
F(x) =| 81) 82(x) g3 (x) Ha a nt+2n 
> n+1 ~n+2 


a 


hy(x) hax) hg (x) 
then F’’ (x) atx = ais 
(a) 1 (b) 2 
(c) 3 (d) None of these 
3. The largest value of a third order 
determinant whose elements are equal to 1 


where the symbols have their usual 
meanings. The f (x) is divisible by 
(a)n +n4+1 (b) (n+ 1)! 
(c)n! (d) none of these 
8. Eliminating a, }, c, from 











or 0 is __a b L & 
(a) 0 (b) 2 tao) oa ack ee 
(c) 4 (d) 6 1 -x «x 
(a)}1 -~y y|=0 
1 2 2 
1 -x x 
3 sinx cosx 
é by 1+ Segiiaio 
4. Letf@)=|6 —1 QO | where p is 1 1 4 
2 3 
Dp Dp Dp 
2 1 -x x 
a constant. Then —; {f (x)} at x = 0 is (c)| y 1 -y|=0 
dx -2 z 1 
(a) p (b) p +p” (d) None of these 
(c)p+p* (d) independent of p 9. The system of equations 
215 x-y cos 0+z cos 20=0, 
5. Let | x2 x 6 = onc! + Be +e Bed -x cos 0+y-—z cos @=0, 
x x 6 x cos 26 ~y cos 0+z=0, 


has non trivial solution for 6 equals to 
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(a) n/3 (b) x/6 
(c) 2n/3 (d) x/12 
‘ xt+a x+b x+a-c 
10. LetA@)=|x+6 x+e x«-1 and 
xt+e x+d x-bid 








Record Your Score 
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i A(x) dx =— 16 where a, b, c, d are in ALP., 
0 


then the common difference of the A.P. is 


equal to 
(a)+1 (b) +2 
(c)+3 (d)+4 





1. First attempt Pato, ait el 
2. Second attempt leet Avil ot ersaue ail 
3. Third attempt 
Answers 
Multiple Choice -! 
1. (b) 2. (c) 3. (a) 4. (c) 5. (a) 6. (b) 
7. (a) 8. (a) 9. (a) 10. (d) 11. (d) 12. (c) 
13. (a) 14. (b) 15. (b) 16. (d) 17. (c) 18. (b) 
19. (a) 20. (d) 21. (b) 22. (b) 23. (b) 24. (d) 
25. (d) 26. (c) 27. (d) 28. (b) 29. (c) 30. (d) 
31. (c) 32. (b) 
Multiple Choice —iI 
33. (a), (b), (c), @) 34. (a), (b), (c), d) 35. (a), (b) 36. (b), (e) 
37. (a),.(b), (c) 38. (a), (b) 39. (a) 40. (c) 41. (b) 42. (d) 
43. (b) 44. (c) 45. (b) 
Practice Test 
1. (b) 2. (d) 3. (b) 4. (d) 5. (a) 6. (d) 
7. (a), (c) 8. (b), (c) 9. (a), (b), (c), (d) 10. (b) 
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PROBABILITY 


§ 7.1. Definition 


The probability of an event to occur is the ratio of the number of cases in its favour to the total number of 
cases (equally likely). 





po — 246) _ number of favourable cases 
~~ (8) total number of cases 
Remark : If ais the number of cases favourable to the event £, b is the number of cases favourable to 
the-event E, then odds in favourof Eare a: band odds against of Eare b: a 


: a 
In this case P(E) = ab 
and P(E) = _b_ 
~ a+b 


& P(E)+ P(E) = 1. 
0 < P(E) < 1 therefore maximum value of P(E) = 1 and the minimum value of P(E&) = 0. 


§ 7.2. Type of Events: 


(i) Equally likely Events : The given events are said to be equally likely, if none of them is expected to 
occur in preference to the other. 
(ii) Independent Events : Two events are said to be independent if the occurrence of one does not 
depend upon the other. If a set of events Fi, Eo, ..., En for Independent Events. 
P(E, 0 Ban Bgn.... 0 Ep) = P(E1)- P(E2) .... P (En) 
(iii) Mutually Exclusive Events : A set of events is said to be mutually exclusive if occurrence of one of 
them precludes the occurrence of any of the remaining events. 


If a set of events F1, Eo, ..., En 
for mutually exclusive events. Here P (E10 Ean..... OEn = 0 
then P(E, U Eou....U En) = P(E1) + P(E2) + P(E3) +.... + P(En) 


(iv) Exhaustive Events : A set of events is said to be Exhaustive if the performance of the experiment 
results in the occurrence of at least one of them 

lf a set of Events £1, Eo, ..., En then for Exhaustive Events 

P(E: U Bou... U En) = 1 

(v) Mutually Exclusive and Exhaustive Events : A set of events is said to be mutually exclusive and 
exhaustive if above two conditions are satisfied. 

If a set of Events Ey, Eo, ....., E, then for mutually exclusive and exhaustive events 

P(E, U Bou... UEn) = P(E1)+ P(E2)+...+ P(En) = 1 

(vi) Compound Events : If E1, Eo, ...., E, are mutually exclusive and exhaustive events then, if Eis any 

event 


E) 


P(B = = P(ENE) == Pie). P( it P(E) > 0 
i=1 i=1 Ej 


§ 7.3. Conditional Probability 
The probability of occurrence of an event £1, given that Ep has already occured is called the conditional 
‘1 i F. 
probability of occurrence of E; on the condition that E> has already occured. It is denoted by P ( = 
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| & P (E17 Ez) 
Kes |= Et 
Ey |- P (Ez) ea 
§ 7.4. Baye’s Theorem or Inverse Probability : 
If%E}, Ea, «0s En are n mutually exclusive and exhaustive events such that 


P(E) >0 (0<i<n) 
and Eis any event, then for 1<k<n, 


P (Ex) P\= | 
pf Ee — i) 
“ee . p( = 
io OF | Ek | 
Remark : We can visulise a tree structure here 
P(A) = p; P(B) = a 
Pir I= pr Pig l= a R 
rR f T \ Py 
Plog |= Pai Piel @: 
|B) A~ 
lf we are to find p : is 
Pr & we go Oo 
R Po R 
p{ 2) py) q Ba 
By dal el — G2 
\ FA) T 


— 
P(A |Pa+e(S |P® 
§ 7.5. Multinomial Theorem 


If a die has m faces marked 1, 2, 3, ..., mand if such n dices are thrown. Then the probability that the 


sum of the numbers on the upper faces is equal to ris quer by 
gt ae ae 


the coefficient of x’ in pa ae le 
m 


§ 7.6. Binomial Distribution 
Suppose a binomial experiment has probability of success p and that of failure q(p+q = 1), then 
probability of r success in a series of nindependent trials is given by 
P(n = "C,p' qd’ "where p+ q = 1 andr = 0,1,2,3,...,7 
Remarks : 
(i) The probability of getting at least k success is 
n 
Purr = 2,"Crp'q’" 
(ii) The probability of getting at most k success is 
k 
P(0<r<k) = 2 'Cr. ‘ie: 


(iii) The mean, the variance and the standard deviation of binomial distribution are np, npq, Vnpq. 
Notation : If E; and Eo are two events, then 
(i) E; U E2 stands for occurrence of at least one of £1, Eo 
(ii) E1 ~ E2 stands for the simultaneous occurrence of F1, Ez. 
(iii) E or E or E* stands for non occurrence. 
(iv) E1’ m Eo’ stands for non occurrence of both E; and Ea. 
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§ 7.7. Expectation 


If p be the probability of success of a person in any venture and Mbe the sum of money which he will 
receive in case of success, the sum of money denoted by pM is called expectation. 


§ 7.8. Important Results 


(i) If E; and Ep are arbitrary events, then 

(a) P(E;U E2) = P(E1)+ P(E2) ~ P(E1 7 Ep). 

(b) P (Exactly one of E1, E2 occurs) = P(E; 7 Eo’) + P(Ey’ a Ep) 
P(E) — PCE Gg) iP (Eg) Pena) 
P(E\) + P(E2) - 2P(E; 4 Es) 

= P(E, U Ep) -— P(E1 7 Ep) 

(c) P(Neither E; nor E2)= P(Ey’ 7 Eo’) = 1- P(E1 u Ep) 

(d) P(Ey’ U Eo’) = 1- P(E, 7 Ep) 
(ii) If E, E2, E3 are three events then 

(a) P(E, U E2U Es) = P(E1)+ P(E2) + P(E3) - P(E; 7 E2) 

— P(E2 0 Es) - P(E3. 9 Ey) + P(E1 A E20 E3) 


(b) P (Atleast two of E1, Eo, E3 occur) 
= P(E, 7 E2)+P (E27 E3) + P(E3 cm Ey) - 2P (Ey 0 Eon E3) 
(c) P (Exactly two of E;, Eo, E3 occur) 
= P (E10 E2)+ P (E20 £3) + P(E3n £1) -3 P(E A E27 £3). 
(d) P (Exactly one of &1, Eo, E3 occur) 
= P(E1)+ P(E2)+ P(Es) - 2P (£1 4 Eo) - 2P (E27 Es) - 2P(E3 0 E41) + 3P(E4 mn E27 Es). 
(iii) If E1, Eo, Es, ...., En are n events then 
(a) P(E: U Bow ....U En) < P(E1) + P(Eo) +....+ P(En) 
(b) P(E, 0 Eon... 0 En) > 1- P(E1)— P (E2) -.... — P (En). 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. For n independent events (a) 7/25 (b) 9/25 
A?s, P(A) = 1/1 +i, 1=1,2,..,0. The (c) 16/25 (d) 24/25 
probability that atleast one of the events 4. If the probability for A to fail in an 
occurs is examination is 0.2 and that for B is 0.3 then 
(a) 1/n (b) 1/(n + 1) the probability that either A or B fails, is 
(c) n/(n + 1) (d) none of these (a) 0.38 (b) 0.44 

2. The probabilities that a student will obtain (c) 0.50 (d) 0.94 
grades A, B, C or D are 0.30, 0.35, 0.20 and 5. A box contains 15 transistors, 5 of which are 
0.15 respectively. The probability that he will defective. An inspector takes out one 
receive atleast C grade, is transistor at random, examines it for defects, 
(a) 0.65 (b) 0.85 and replaces it. After it has been replaced 
(c) 0.80 (d) 0.20 another inspector does the same thing, and 


then so does a third inspector. The 


3. The probabilitity that a teacher will give an, : ‘ 
probability that at least one of the inspectors 


unanounced test during any class meeting is 


1/5. If a student is absent twice, the finds a defective transistor, is equal to 
probability that he will miss at least one test, (a) 1/27 (b) 8/27 
is: (c) 19/27 (d) 26/27 
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11. 


12. 


13. 
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. There are 5 duplicate and 10 original items in 


an automobile shop and 3 items are brought 
at random by a customer. The probability 
that none of the items is duplicate, is 

(a) 20/91 (b) 22/91 

(c) 24/9] (d) 89/91 


. Three letters are written to three different 


persons and addresses on the three envelopes 
are also written. Without looking at the 
addresses, the letters are kept in these 
envelopes. The probability that all the letters 
are not placed into their right envelopes is 

(a) 1/2 (b) 1/3 

(c) 1/6 (d) 5/6 


. A man is known to speak truth in 75% cases. 


If he throws an unbiased die and tells his 
friend that it is a six, then the probability that 
it is actually a six, is 
(a) 1/6 
(c) 3/4 


(b) 1/8 
(d) 3/8 


. A bag contains 7 red and 2 white balls and 


another bag contains 5 red and 4 white balls. 
Two balls are drawn, one from each bag. The 
probability that both the balls are white, is 

(a) 2/9 (b) 2/3 

(c) 8/81 (d) 35/81 

A bag contains 5 red, 3 white and 2 black 
balls. If a ball is picked at random, the 
probability that it is red, is 

(a) 1/5 (b) 1/2 

(c) 3/10 (d) 9/10 

A single letter is selected at random from the 
word ‘PROBABILITY’. The probability that 
itis a vowel, is 

(a) 2/1] (b) 3/11 

(c) 4/11 (d) None of these 

10 bulbs out of a sample of 100 bulbs 
manufactured by a company are defective. 
The probability that 3 out of 4 bulbs, bought 
by a customer will not be defective, is : 


ewe Aaa 7 (by Gy Ga 
(c) 1c, (d) ( Gs SC/'"C, 
Fifteen coupons are numbered 1, 2, 3, ..., 15 


respectively. Seven coupons are selected at 
random one at a time with replacement. The 


14. 


15. 


16. 


17. 


18. 


19. 


Objective Mathematics 


probability that the largest number appearing 
on a selected coupon is atmost 9, is 

(a) (1/15)! (b) (3/5)! 

(c)(8/15)’ (d) None of these 

The probability that a man aged x years will 
die in a year is p. The probability that out of 
n men M,,M)...,M,, each aged x, M, will 
die and be the first to die, is : 

(a) 1/n* (b) 1 - (1 =p)" 


! 1 n 
Dame Ol 2 
n letters are written to n different persons and 
addreses on the n envelopes are also written. 
If the letters are placed in the envelopes at 
random, the probability that atleast one letter 
is not placed in the right envelope, is 

l ] 

(a1 —— 


2n 


(b) 1- 


i = 


t 
ms 


l 
(c) 1 =a 
n 


Three athletes A, Band C participate in a 
race. Both A and B have the same probability 
of winning the race and each is twice as 
likely to win as C. The probability that B or 
C wins the race is 

(a) 2/3 (b) 3/5 

(c) 3/4 (d) 13/25 

A number is chosen at random from among 
the first 30 natural numbers. The probability 
of the number chosen being a prime, is 

(a) 1/3 (b) 3/10 

(c) 1/30 (d) 11/30 

Out of 13 applicants for a job, there are 8 
men and 5 women. It is desired to select 2 
persons for the job. The probability that 
atleast one of the selected persons will be a 
woman, is 


(a) 5/13 (b) 10/13 
(c) 14/39 (d) 15/39 
Two athletes A and B participate in a race 


along with other athletes. If the chance of A 
winning the race is 1/6 and that of B winning 
the same race is 1/8, then the chance that 
neither wins the race, is 

(a) 1/4 (b) 7/24 

(c) 17/24 (d) 35/48 
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20. 


21. 


22. 


23 


24. 


26. 


Three players A, B, C in this order, cut a pack 
of cards, and the whole pack is reshuffled 
after each cut. If the winner is one who first 
draws a diamond then C’s chance of winning 
is 

(a) 9/28 (b) 9/37 

(c) 9/64 (d) 27/64 

6 girls and 5 boys sit together randomly in a 
row, the probability that no two boys sit 
together, is : 











615! 616! 
ae OT 
6!7! Bea 
Oth arin! 


A mapping is selected at random from the set 
of all mappings of the set A = {1, 2 ..., n} into 
itself. The probability that the mapping 
selected is bijective, is 


@-4 (b) + 
nt n 


n! 


(c) alt (d} — 

OM: n 
Three letters are written to three different 
persons and addresses on the three envelopes 
are also written. Without looking at the 
addresses, the letters are kept in these 
envelopes. The probability that the letters go 
into the right envelopes, is 
(a) 1/3 (b) 1/6 
(c) 1/9 (d) 1/27 
An unbiased die with faces marked 1, 2, 3, 4, 
5 and 6 is rolled four times. Out of the four 
face values obtained, the probability that the 
minimum face value is not less than 2 and the 
maximum face value is not greater than 5, is 
(a) 1/81 (b) 16/81 
(c) 65/81 (d) 80/81 


. The probability of guessing correctly alleast 


8 out of 10 answers on a_true-false 
examination, is 

(a) 7/64 (b) 7/128 

(c) 45/1024 (d) 175/1024 


The probability that the 13th day of a 


randomly chosen month is a_ second 
Saturday, is 

(a) 1/7 (b) 1/12 

(c) 1/84 (d) 19/84 


ZT 


28. 


29. 


30. 


31. 


32. 


33. 
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A box contains cards numbered 1 to 100. A 
card is drawn at random from the box. The 
probability of drawing a number which is a 


square, is 

(a) 1/5 (b) 2/5 

(c) 1/10 (d) None of these 

An integer is chosen at random from the 


numbers 1,2, .., 25. The probability that the 
chosen number is divisible by 3 or 4, is 


(a) 2/25 (b) 11/25 
(c) 12/25 (d) 14/25 
Two players A and B throw a die alternately 


for a prize of Rs. 11/- which is to be won by 
a player who first throws a six. If A starts the 
game, their respective expectations are 

(a) Rs. 6; Rs. 5 (b) Rs. 7; Rs. 4 

(c) Rs. 5.50; Rs. 5.50 (d) Rs. 5.75; Rs. 5.25 

A three-digit number is selected at random 
from the set of all three-digit numbers. The 
probability that the number selected has all 
the three digits same, is 


(a) 1/9 (b) 1/10 
(c) 1/50 (d) 1/100 
In a college 20% students fail in 


mathematics, 25% in Physics, and 12% in 
both subjects. A student of this college is 
selected at random. The probability that this 
student who has failed in Mathematics would 
have failed in Physics too, is : 


(a) 1/20 (b) 3/25 
(¢) 12/25 (d) 3/5 
A purse contains 4 copper and 3 silver coins. 


and a second purse contains 6 copper and 2 
silver coins. A coin is taken out from any 
purse. the probability that it is a copper coin. 
is 


(a) 3/7 (b) 4/7 
(c) 3/4 (d) 37/56 
Three of the six vertices of a regular hexagon 


are chosen at random. The probability that 
the triangle with three vertices is equilateral. 
is 


(a4 (bz 


eB l 
(c) (d) 30 


10 
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34. The probabilities of two events A and B are 
0-3 and 0-6 respectively. The probability that 
both A and B occur simultaneously is 0-18. 
Then the probability that neither A nor B 
occurs is 
(a) 0.10 (b) 0-28 
(c) 0-42 (d) 0:72 
35. One mapping is selected at random from all 
the mappings of the set A={1,2,3,..,n} 
into itself. The probability that the mapping 
selected is one to one is given by 
1 1 
(a) 7 (b) a 
(c) @ Sa (d) None of these 
nh 
36. Two persons each makes a single throw with 
a pair of dice. The probability that the throws 
are unequal is given by 
(a) ) 3 
oO 6 
ql 
(c) = (d) None of these 
6 
37. If the mean and variance of a binomial 
variate X are 7/3 and 14/9 respectively. Then 
probability that X takes value 6 or 7 is equal 
to 
1 b 5 
(@)'799 (>) 759 
7 13 
() 799 ) 799 
38. A bag contains a white and b black balls. 
Two players A and B alternately draw a ball 
from the bag, replacing the ball each time 
after the draw. A begins the game. If the 
probability of A winning (that is drawing a 
white ball) is twice the probability of B 
winning, then the ratio a : b is equal to 
(a) 1:2 (b) 2:1 
(c)1:1 (d) None of these 
39. One ticket is selected at random from 100 


tickets numbered 00, 01, 02, ..., 99. Suppose 
X and Y are the sum and product of the digit 
found on the ticket P (X= 7/Y=0) is given 


by 
(a) 2/3 (b) 2/19 
(c) 1/50 (d) None of these 


40. 


41. 


42. 


43. 


44, 


45, 


46. 


47. 


Objective Mathematics 


Let X be a set containing n elements. Two 
subsets A and B of X are chosen at random 
the probability that AU B= X is 


ae Og (b) 1/7"C, 

(c) 1.3.5. ... (2n — 1)/2" n ! (d) (3/4)" 

A natural number x is chosen at random from 
the first 100 natural numbers. The probability 


that r+? > 50s 


(a) 1/10 (b) 11/50 

(c) 1/20 (d) None of these 

If X and Y are independent binomial variates 
B (5, 1/2) and B(7, 1/2) then P(X+ Y=3) 
is 

(a) 55/1024 (b) 55/4098 

(c) 55/2048 (d) None of these 

A die is rolled three times, the probability of 
getting a larger number than the previous 
number each time is 

(a) 15/216 (b) 5/54 

(c) 13/216 (d) 1/18 

A sum of money is rounded off to the nearest 
rupee; the probability that round off error is 
at least ten paise is 

(a) 19/101 (b) 19/100 

(c) 82/101 (d) 81/100 

Eight coins are tossed at a time, the 
probability of getting atleast 6 heads up, is 


a 57 
(@) 6a (0) G4 

31 229 
©) 556 (*) 556 


10% bulbs manufactured by a company are 
defective. The probability that out of a 
sample of 5 bulbs, none is defective, is 

(a) (1/2) (b) (1/10)? 

(c) (9/10) (d) (9/10)° 

Of the 25 questions in a unit, a student has 
worked out only 20. In a sessional test of that 
unit, two questions were asked by the 
teacher. The probability that the student can 
solve both the questions correctly, is 

(a) 8/25 (b) 17/25 

(c) 9/10 (d) 19/30 
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48. 


49. 


nN 
Ne 


mn 
ie) 


54. 


The probability that at least one of the events 
AandB occur is 0-6. If AandB occur 
simultaneously with probability 0-2, then 
P(A)+P(B), where AandB are 
complements of AandB respectively, is 


equal to 
(a) 0-4 (b) 0-8 
(c) 1-2 (d) 1-4 


Let A=({1,3,5,7, 9} and B= {2, 4, 6, 8}. 
An element (a, b) of their cartesian product 
AB is chosen at random. The probability 
thata+b=9. is 
(a) 1/5 
(c) 3/5 


(b) 2/5 
(d) 4/5 


. Dialing a telephone number, a man forgot the 


last two digits and remembering only that 
they are different, dialled them at random. 
The probability of the number being dialed 
correctly is 
(a) 1/2 

(c) 1/72 


(b) 1/45 
(d) 1/90 


. If AandB are any two events, then the 


probability that exactly one of them occurs. 
1S ri -. 

(a) P(ANB)+P (ANB) 

(b) P(AUB)+P(AUB) 

(c) P(A) +P (B)-P(ANB) 

(d) P (A)-+ P (B)+2P (AN B) 


. A speaks truth in 60% cases and B speaks 


truth in 70% cases. The probability that they 
will say the same thing while describing a 
single event is 
(a) 0:56 
(c) 0.38 


(b) 0-54 
(d) 0-94 


. If the integers 4 and ul are chosen at random 


between | to 100 then the probability that a 
number of the form 7* + 7" is dirisible by 5 is 
(a) 1/4 (b) 1/7 

(c) 1/8 (d) 1/49 

If two events A and B are such that P (A) > 0 
and B (B) # 1, then P( A/B ) is equal to 


MULTIPLE CHOICE -II 


Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b. c, d corresponding to the correct answer(s). 


61. 


A fair coin is tossed times. Let X= the 
number of times head occurs. If 


A 
4) 


60. 


2s 1p 142 l-p 1-2p 
are 4° “34 fe 


71 
(a)1-P(A/B) — (b) 1— P( A/B) 
1—-P(AUB ( 
(yl ZPAVB) (4) PO) 
P(B) P(B) 


. A three digit number, which is multiple of 


11, is chosen at random. Probability that the 
number so chosen is also a multiple of 9 is 


equal to 
(a) 1/9 (b) 2/9 
(c) 1/100 (d) 9/100 


are probabilities of 
three mutually exclusive events. then 

! l 1 2 

—-<ps- =<ps= 
(a) Spsy (b) =P S35 


(c) +s p $5 (d) None of these 


. A box contains tickets numbered 1 to 20. 3 


tickets are drawn from the box with 
replacement. The probability that the largest 
number on the tickets is 7 is 

(a) 7/20 (b) 1-( 7/20) 

(c) 2/10 (d) None of these 


. Two numbers x and y are chosen at random 


from the set {1. 2. 3....., 30}. The probability 
that x” — 1° is divisible by 3 is 

(a) 3/29 (b) 4/29 

(c) 5/29 (d) None of these 


. A fair die is thrown until a score of less than 


five points is obtained. The probability of 
obtaining less than three points on the last 
throw is 

(a) 3/4 (b) 4/5 

(c) 5/6 (d) 1/2 

Seven digits from the digits 1. 2. 3. 4. 5. 6, 7. 
8. 9 are written in a random order. The 
probability that this seven digit number is 
divisible by 9 ts 
(a) 2/9 

(c) 1/3 


(b) 1/5 
(c) 1/9 


P(X =4). P(X =5) and P(X =6) are in AP. 
then the value of 7 can be 
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64. 


65. 


66. 


67. 


68. 
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(a)7 (b) 10 

(c) 12 (d) 14 

A and B are two events, the probability that 
exactly one of them occurs is given by 

(a) P(A) + P(B)-2(AMB) 

(b) P(A UB)-P(ANB) 

(c) P (A’) + P(B’) —2P (A’ 0 B’) 

(d) P(A NB’) + P(A’ OB) 

A wire of length / is cut into three pieces. 
What is the probability that the three pieces 
form a triangle ? 


(a) 1/2 (b) 1/4 

(c) 2/3 (d) None of these 
Suppose X is a binomial variate 
B (5, p) and P (X=2)=P (X=3), then p is 
equal to 

(a) 1/2 (b) 1/3 

(c) 1/4 (d) 1/5 


A bag contains four tickets marked with 112, 
121, 211, 222 one ticket is drawn at random 
from the bag. Let E, {1=1, 2, 3} denote the 
event that :th digit on the ticket is 2. Then 

(a) E, and E, are independent 

(b) E, and E; are indepndent 

(c) E; and E, are independent 

(d) E, Ey, E; are independent 

A bag contains four tickets numbered 00, 01, 
10, 11. Four tickets are chosen at random 
with replacement, the probability that sum of 
the numbers on the tickets is 23 is 

(a) 3/32 (b) 1/64 

(c) 5/256 (d) 7/256 

A natural number is selected at random from 
the set X= {x/1 <x < 100}. The probability 
that the number satisfies the inequation 
x’ — 13x < 30, is 

(a) 9/50 (b) 3/20 

(c) 2/11 (d) None of these 

Two integers x andy are chosen, without 
replacement, at random from the set 
{x/0 <x < 10, x is an integer} the probability 
that!x-—y1l<Sis 


87 89 
91 ©) I 
101 

nf — — 
791 in 
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70. 


71. 


72. 


73. 


74. 


75. 
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The adjoining Fig. gives the road plan of 
lines connecting two _ parallel roads 
AB and A;B,. A man walking on the road AB 
takes a turn at random to reach the road A,B,. 
It is known that he reaches the road A,B, 
from O by taking a straight line. The chance 
that he moves on a straight line from the road 
AB to the A,B, is 


(a) 0-25 (b) 0-04 
(c) 0-2 (d) None of these 
If a € [— 20, 0], then the probability that the 


graph of the function y= 16x +8 (a+5) 
x—7a-—5is strictly above the x-axis is 


(a) 1/2 (b) 1/17 
(c) 17/20 (d) None of these 
Two distinct numbers are selected at random 


from the first twelve natural numbers. The 
probability that the sum will be divisible by 3 
iS 


(a) 1/3 (b) 23/66 
(c) 1/2 (d) None of these 
If A and B are independent events such that 


0< P(A) < 1,0< P(B) <1 then 

(a) A, B are mutually exclusive 

(b) A and B are independent 

(c) A, B are independent 

(d) P(A/B) + P(A/B)=1 

Given that x € [0, 1] and ye [0, 1]. Let A be 
the event of (x, y) satisfying y <x and B be 
the event of (x, y) satisfying CS y, then 

(a) P(ANB) =t (b) A, B are exclusive 
(c)P(A)=P(B)  (d) P(B)< P(A) 

The probability that out of 10 persons, all 
born in April, at least two have the same 


birthday is 
<n 10 
(a) G0) (b) 1 - 301 
(30)'°- °Cio 
(c) ———p—_ (d) None of these 
(30) 
A pair of fair dice is rolled together till a sum 


of either 5 or 7 is obtained, the probability 
that 5 comes before 7 is 

(a) 0-2 (b) 0-3 

(c) 0-4 (d) 0-5 
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77. 


78. 


79. 


80. 


81. 


82. 


A second order determinant is writeen down 
at random using the numbers 1, —1 as 
elements. The probability that the value of 
the determinant is non zero is 


(a) 1/2 (b) 3/8 
(c) 5/8 (d) 1/3 
A five digit number is chosen at random. The 


probability that all the digits are distinct and 
digits at odd place are odd and digits at even 
places are even is 


(a) 1/25 (b) 1/75 
(c) 1/37 (d) 1/74 
A natural number is selected from 1 to 1000 


at random, then the probability that a 
particular non-zero digit appears at most 
once is 


(a) 3/250 (b) 143/250 
(c) 243/250 (d) 7/250 
If A and B are events at the same experiments 


with P(A) =0-2, P(B)=0-5, then maximum 
value of P (A’ ~ B) is 


(a) 1/4 (b) 1/2 
(c) 1/8 (d) 1/16 
Xy, Xp, X3, .... X5q are fifty real numbers such 


that x,<x,,, for r=1,2,3,.,49. Five 
numbers out of these are picked up at 
random. The probability that the five 
numbers have x29 as the middle number is 


3 3 
200 x %C, %, x 8C, 
St 
5c. OC. 


19 31 
Cy x Cy 
50.5 
5 


(a) (b) 


(c) (d) None of these 


If AandB are two events such that 
P (A) = 1/2 and P (B) =273, then 

(a) P(AU B)>2/73 

(b) P(A NB’) <173 

(c) 1/6< P(ANB)< 1/2 

(d) 1/6< P(A’ NB) < 172 

For two events A and B, if 
P (A)=P(A/B)=1/74 and P(B/A)=1/2, 
then 

(a) A and B are independent 

(b) A and B are mutually exclusive 

(c) P (A’/B) = 3/4 

(d) P (B’/A’) = 1/2 


83 


84. 


85, 


73 


. A student appears for tests I, If and III. The 


student is successful if he passes either in 
tests I and IE or tests I and HI. The 
probabilities of the student passing in tests I, 
If, Hl are p,q and 1/2 respectively. If the 
probability that the student is successful is 
1/2 then 
(a)p=1,q=0 

(c) p=3/5, q=2/3 
(d) there are infinitely many values of p and q. 
A bag contains 14 balls of two colours, the 
number of balls of each colour being the 
same. 7 balls are drawn at random one by 
one. The ball in hand is returned to the bag 
before each new drawn. If the probability 
that at least 3 balls of each colour are drawn 
is p then 


(b) p =273, q=1/2 


(a) p>z b) p=5 


(c)p<1 () p<3 


All the spades are taken out from a pack of 
cards. From these cards; cards are drawn one 
by one without replacement till the ace of 
spades comes. The probability that the ace 
comes in the 4th draw is 


(a) 1/13 (b) 12/13 
(c) 4/13 (d) None of these 
86. Let X be a set containing n elements. If two 


subsets A and B of X are picked at random, 
the probability that A and B have the same 


number of elements is 
2n 


n -—_ Jl 
(a) pe (b) me 
n 
(c) 1.3.5. ... (2n— 1) (d) ep. 
2".n! 4" 
87. A die is thrown 2n+1 times, ne N. The 


88. 


probability that faces with even numbers 
show odd number of times is 


2n+1 | 
(a) an +3 (b) less than 5 


(c) greater than 1/2 (d) None of these 





If E and F are the complementary events of 
the events E and F respectively then 

(a) P(E/F)+ P(E/F)=1 

(b) P(E/F) + P(E/F)=1 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 
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(c) P( E/F)+ P (E/F) =1 90. Three six faced fair dice are thrown together. 
(d) P(E/F)+P(E/F)=1 The probability that the sum of the numbers 

89. A natural number x is chosen at random from appearing on the dice is k (3 <k <8) is 
the first one hundred natural numbers. The (a) (kK— 1) (K=2) (b) k (k— 1) 
03 (x — 20) (x - 40) : 432 432 
probability that er E30) ~ 30) <Ois a ' 2 
(a) 1/50 (b) 3/50 ()" X56. Gaga 
(c) 7/25 (d) 9/50 
Practice Test 
M.M. : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
{10 x 2 = 20] 
1. A four digit number (numered from 0000 to (a) no two boys sit together 
9999) is said to be lucky if sum of its first (b) no two girls sit together 
two digits is equal to sum of its last two (c) boys and girls sit alternatively 
digits. If a four digit number is picked up at (d) all the boys sit together 
random, the probability that it is lucky 6. The probabilities of different faces of a 
number is biased dice to appear are as follows : 
Sie airtel 
LE oe, eu tail Probabilit 0-32 | 0-21 | 0 15|005|0-17 
copLiy WTO igh Eta ES random from the The dice is thrown and it is known that 
uals Halts oo By'seing the ager z either the face number 1 or 2 will appear. 
man will laugh if product of the digits is 12. Then the probability of the face number 1 
If he chosen three numbers with tiGueedcis 
replacement then the probability that he (a) 5/21 (b) 5/13 
will laugh — once is " (c) 7/23 (a) 3/10 
(a)1—| 31) (b) WAFS 7. A card is selected at random from cards 
\4 45 \ 45 } numbered as 00, 01, 02, ....99. An event is 
18) ie 2 (aya! (41 2 said to have occured. If product of digits of 
ra | 45 | the card number is 16. If card is selected 5 
3. If X follows a binomial distribution with times with replacement each time, then the 
parameters n=8 and p=1/2_ then probability that the event occurs exactly 
p(|x-4|<2)= cap 
(a) 121/128 (b) 119/128 5 . 
(c) 117/128 (d) 115/128 (a) C3 | - a ) Laae oa | 
4, Two numbers } and c are chosen at random y 97 © 
(with replacement from the numbers 1, 2, 3, (b) *c. fal | 100 100 | 
4, 5, 6, 7, 8 and 9). The probability that a 5 = fy 
x’ +bx+c>0forallxe Ris (c) "Cs 300} (300, 
(a) 17/123 (b) 32/81 2° 
(c) 82/125 (d) 45/143 (d) 20 (0-03)° (0-97) 


at 


. Suppose n boys and m girls take their seats 


randomly round a circle. The probability of 
1A 1 
Coy) 


their sitting is Ce when 


. Let A, B,C be three mutually independent 
events. Consider the two _ statements 
S, and Sy. 


Downloaded From : www.EasyEngineering.net 


Downloaded From 


Probability 


S,:A and B UC are independent 
S.:A and BOC are independent then 
(a) Both S; and Sg are true 
(b) Only S, is true 
(c) Only Sg is true 
(d) Neither S; nor Sg is true 

9. Sixteen players P,,Po....,Pjg play in a 
tournament. They are divided into eight 
pairs at random. From each pair a winner 
is decided on the basis of a game played 
between the two players of the pair. 
Assuming that all the players are of equal 
strength, the probability that exactly one of 
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the two players P, and P, is among the 
eight winners is 


(a) 4/15 (b) 7/15 
(c) 8/15 (d) 17/30 

10. The probabilities that a student in 
Mathematics, Physics and Chemistry 


area,Bandy respectively. Of these 
subjects, a student has a 75% chance of 
passing in at least one, a 50% chance of 
passing in at least two, and a 40% chance of 
passing in exactly two subjects. Which of 
the following relations are true ? 
(a)a+B8+y= 19/20 

(b)a+B + y= 27/20 








(c) oBy = 1/10 (d) aBy = 174 
Record Your Score 
Max. Marks 
1. First attempt (feu pen Tay 
2. Second attempt (PPB yf 
3.Thirdattempt ___[_ must be 100% _| 
Answers 
Multiple Choice —I 
1. (c) 2. (b) 3. (b) 4. (b) 5. (c) 6. (c) 
7. (b) 8. (d) 9. (c) 10. (b) 11. (b) 12. (d) 
13. (b) 14. (d) 15. (d) 16. (b) 17. (a) 18. (d) 
19, (c) 20. (b) 21. (c) 22. (d) 23. (b) 24. (b) 
25. (b) 26. (c) 27. (c) 28. (c) 29. (a) 30. (d) 
31. (d) 32. (d) 33. (c) 34. (b) 35. (c) 36. (d) 
37. (b) 38. (c) 39. (b) 40. (d) 41. (d) 42. (a) 
43. (b) 44, (d) 45. (c) 46. (d) 47. (d) 48. (c) 
49. (a) 50. (d) 51. (a) 52. (b) 53. (c) 54. (c) 
55. (a) 56. (d) 57. (d) 58. (d) 59. (d) 60. (d) 
Multiple Choice -If 
61, (a), (d) 62. (a), (b), (c), (d) 63. (b) 64, (a) 65. (a), (b), (c) 
66. (a) 67. (b) 68. (c) 69. (c) 70. (d) 71. (a) 
72. (b), (c), (d) 73. (a) 74, (c) 75. (c) 76. (a) 77. (b) 
78. (c) 79. (b) 80. (b) 81. (a), (b), (c), (d) 82. (a), (c), (d) 
83. (a), (b), (c), (d) 84. (a) 85. (a) 86. (a, c) 87. (d) 
88. (a, d) 89. (d) 90. (a, c) 
Practice Test 
1. (c) 2. (b) 3. (b) 4. (b) 5. (a), (b), (c) 6. (a) 
7. (b), (d) 8. (a) 9. (c) 10. (b), (c) 
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LOGARITHMS AND THEIR PROPERTIES 





1. Definition : eis the base of natural logarithm (Napier logarithm). 





1é., Inx= loge X 
and logio eis known as Napierian constant 
ie, logio e = 0:-43429448 ... 
1 _ - 9.30258500 ... | 


In x= 2.303 logio x Since In x= logio x. loge 10 = ogee 

2. Properties : . 

(i) ak=xelogex=k;a>0,a41,x>0 (ii) a®= 6%" a>0 

(iii) n! 09 =2nni+ In(x); x40, /=V—1,x>0 (iv) loga (mn) = loga m+ logan; a>0,a#1,m,n>0 

(v) loga( m/n)=loga m-logan; a> 0, a#1,m,n>0 

(vi) loga(1)=0;a>0,a41 (vii) logga=1;a>0,a41 

(viii) loga (m)" = nloga(m);a>0,a#1,m>0 (ix) a9? = (999 ; b+ 1; a, b, xan positive numbers. 
loga (x) 

( loga (b) 


(xii) loga* (x) =} loga (X);a>0,a#1,x>0 (xiii) loga (x)°* = 2k logal xl; x>0, K#U; a>0, a#1 


(xiv) loga”* (=F logial (x); xX>0,k#0;a>0,a41 





x) a» B>0, a#1,x>0 (xi) logp (*) -| |: a#¥1,b#1; a, b, xare positive numbers. 


(xv) loga 04) # 2 loga (0) Since domain of loga 0A) is R ~ {0} 
and domain of loga (¥) is (0, ~) are not same and for x < 0, loga x is imaginary. 
(xvi) loga x > O if either x>1,a>10r0<x<1,0<a<1 
(xvii) loga x < O if either x>1,0<a<1or0<x<1,a>1 
(xviii) If loga (x) > loga () then x>yifa>1andx<yif0<a<1 
(xix) If a> 1, loga(y<ke@eO<x<a  andloga(x)> ke x> aX 
(xx) IfO<a<1,logg(y)<kex>a®  andloggi > ko0<x< ak 
(xxi) If a“ = a¥ then the following case hold : 
(i) x and ycan be any integer if a= 1 (ii) x and y can be any even integer if a=— 1 
(iii) x and y can be any real number if a=0 (iv) x= yifa#0,-1,+1. 
MULTIPLE CHOICE-1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d which ever is appropriate. 


1. If A =log, log, logy 256 + 2 logyy 2 then A = (a) 0 . * (b)1 

(a) 2 (b) 3 (c) log 2 (d) log 3 

(c) 5 ; (d)7 3. For y = log, x to be defined ‘a’ must be 
2, 7 log | - +5 log ( 38 \+ 3 log (2 (a) any positive real number 

is equal to . (b) any number (c)>e 


(d) any positive real number | 
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Logarithms and Their Properties 


4, 


10. 


11. 


12. 1 
b-c c-a 
MULTIPLE CHOICE-II 


If log jg 3 = 0-477, the number of digit in 3°” is 
(a) 18 (b) 19 
(c) 20 (d) 21 


. If x=log3 5, y=log;7 25, which one of the 


following is correct ? 


(a)x<y (b) x=y 
(c)x>y (d) None of these 
. The domain of the function V(logg.5 x) is 
(a) (1, °) (b) (0, °°) 
(c) (0, 1] (d) (0-5, 1) 


. The number log, 7 is 


(a) an integer (b) arational number 
(c) an irrational number 
(d) a prime number 


. The value of 


























s +11 is 

log,n logyn logy; n 
1 1 
(@) log 43 !n (6) Po n 
1 
“ logaa n ee i, ni 
logio tan 1° + logio tan2°+...+ logio tan 89° = 
(a) 0 (b) 1 
(c) 27 (d) 81 
If log}, 27 =a then log, 16= 
( 3-a 
2358 bial ac 
(3-a) 
Sal ey aes 3/352 | 
log; logy Y7 (7 V7 INT) = 
(a) 3 logy 7 (b) 3 log; 2 
(c) 1-3 log; 2 (d) 1 —3 logy 7 
-logx logy  logz Mp oo 


=p ene Sy sg 
—b 


13. 


14. 


15. 


16. 


17 


18. 


19. 


20. 


77 
(a) xyz (b) abc 
(c)0 (d) | 
ee a 
1+log,bc 1+log,ca 1+log.ab— 
(a) 0 (b) 1 
(c)2 (d) 3 
If (4)!0% 3 + (gy!82 4 = (10)! then x = 
(a) 2 (b) 3 
(c) 10 (d) 30 
If x, y, zare in G.P. anda =b’=c’ then 
(a) log, a=log.b (b) log. b=log, ¢ 
(c) log,c=log,a (d) log, b=2 log, c 
If x(y+z-x)_y(Z@+x—-y) _ z(xt+ty—2) 
log x log y log z 
then xy’ =7y' = 
(a) 2x". (b) xy" 
() xy" (d) x'y’ 
If log; 2, log; (2° — 5), log; (2*- 7/2) are in 
A.P. then x= 
(a) 1 (b) 2 
(c) 3 (d) 4 


1 
If y =a! —!2.* and z=a!~ 8) then x= 
1 1 





(a) al + log, z (b) a2+ log, z 
(c) jot (d) see 
If logyg b=3 * then b= 

(a) 2 (b) 8 

(c) 32 (d) 64 


If log 3 (@— 1) < logo (x — 1) then x lies in 
the interval 
(a) (— 2, 1) 
(c) (2, ©) 


(b) (1, 2) 
(d) None of these 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


21, 


The value of 3! — 51°84? is 
(a) 0 (b) | 
(c) 2 (d) None of these 
22. The value of log, a. log, b. log, c. log, dis 
(a) 0 (b) log abcd 
(c) log 1 (d) 1 


23. 


24. 


If x8 = y" = 2 


7 log,z are in 
(a) A.P. 
(c) zs P. 


If 


then 3, 3 log, x, 3 log, y, 


(b) G.P. 
(d) A.G.P. 


>x then x be 





l 
be T * Tog, x 
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78 Objective Mathematics 
(a) 2 (b) 3 (a) -2 (b) -1 
(c) % (d) None of these (c)0 (d) 1 
logyx logyy _ logyz 3.2 log logb _ 1 
6. 1 = and oe then k= SEG. eae 
4 6 3k a7 28. If i Wika a) then 
(a) -8 (b) -4 3 ats. pete ea = 
(c) 0 (d) log, 756 | (a) 0 (b) 1 
(c)atbt+e ‘(d) log, a. log. b log, c 
26. If In| G4 Pa (Ot? \ then $42 = amncwine aa 
L + jitily 2 J wa 29. If log; (5+ 4 log; (x — 1)) =2, then x = 
(a) | (b) 3 (a) 2 (b) 4 
(c) 5 (d)7 (c)8 (d) log, 16 
27. If n= 1983 ! then the value of sb 
Bes pi 1 gn had 30. Tp 2x'°83 4 318 * = 27 then x: 
logan log;n logyn = *"* “ logiog3 n (a) 2 (b) 4 
is equal to (c)8 (d) 16 
Practice Test 
M.M. : 10 Time 15 Min. 
(A) There are 5 parts in this question. Each part has one or more than one correct answer(s). 
[5 x 2= 10] 
1. The interval of x in which the inequality (a) 2 (b) 4 
54 log. zy 5x 1/5 logs x (c) 6 (d)8 
ane ae 4, The solution of the equation 
(a) (0,5 “"] (b) [5° , &) logy logs (Vx +5 + vx) =0Ois 
(c) both (a) & (b) — (d) None of these (a)1 (b) 3 
2. The solution set of the equation (c) 4 (d)5 
log, 2 logo, 2 = logy, 2 is 5. The number of solutions of 
(a7, 2%) (b){ 1/2, 2} logy (x — 1) = logs (x - 3) is 
(c){ 1/4, 27} (d) None of these hse ; 4 ; 
3. The least value of the expression 
2 logy9 x — log, 0-01 is 
Answers 
Multiple Choice -I 
1. (c) 2. (c) 3. (d) 4. (c) 5. (c) 6. (c) 
7. (c) 8. (a) 9. (a) 10. (c) 11. (c) 12. (a) 
13. (b) 14, (c) 15. (a) 16. (a) 17. (c) 18. (c) 
19. (c) 20. (c) 
Multiple Choice —Il 
21. (a) 22. (a), (c) 23. (a) 24. (a) 25. (a), (d) 26. (d) 
27. (d) 28. (b), (d) 29. (b) 30. (d) 
Practice Test 
1. (c) 2. (a) 3. (b) 4. (c) 5. (b) 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 


MATRICES 


IMPORTANT DEFINITIONS, FORMULAE AND TECHNIQUES 





§ 9.1 Definition 


An mx n matrix is usually written as 


aii a2. ... Ain 
421 422 .. @42n 
ami Aam2 ... Amn 


where the symbols aj represent any numbers (ajlies in the th row (from top) and jth column (from left)). 
Matrices represented by [ ], (), {I Il 
Note: !f two matrices A and B are of the same order, then only their addition and subtraction is 
possible and these matrices are said to be conformable for addition or subtraction. On the other 
hand if the matrices A and B are of different orders. then their addition and subtraction is not 
possible and these matrices are called non-conformable for addition and subtraction. 


§ 9.2 Various Kinds of Matrices 


(i) Idempotent Matrix : A square matrix A is called idempotent provided it satisfies the relation AZ =A. 

(ii) Periodic Matrix : A square matrix A is the least positive integer for which A‘*1 = A, then kis said to 
be period of A. For k= 1, we get A? = A and we called it to be idempotent matrix. 

(iii) Nilpotent Matrix : A square matrix A is called Nilpotent matrix of order m provided it satisfies the 
relation AX=0 and A” ' #0, where kis positive integer and 0 is null matrix and k is the order of the nilpotent 
matrix A. 

(iv) Involutory Matrix : A square matrix A is called involutory provided it satisfies the relation A? =I, 
where lis identity matrix. 

(v) Symmetric Matrix : A square matrix will be called symmetric if for all values of jand j, i.e., ag= ay or 
A’=A 

(vi) Skew Symmetric Matrix : A square matrix is called skew symmetric matrix if (i) aj=— aj for all 
values of jand j. (ii) All diagonal elements are zero, or A’ =— A. 

Note : Every square matrix can be uniquely expressed as the sum of symmetric and skew symmetric 
matrix. 


ie., A==(A+A)4+ - (A-A’, where 3 (A +A’) and ; (A- A’) 


are symmetric and skew symmetric parts of A 

(vii) Orthogonal Matrix : A square matrix A is called an orthogonal matrix if the product of the matrix A 
and its transpose A’ is an identity matrix. 
ie., AA’ =I 

Note (i) If AA’=/then A! =A’ 

Note (ii) lf A and B are orthogonal then AB is also orthogonal. 
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80 Objective Mathematics 


(viii) Complex Conjugate (or Conjugate) of a Matrix : if a matrix A is having complex numbers as its 
elements, the matrix obtained from A by replacing each element of A by its conjugate (@t1b= at ib) is 
called the conjugate of matrix A and is denoted by A. 


(ix) Hermitian Matrix : A square matrix A such that A’ = A is called Hermitian matrix, provided aj = aj for 
all values of jand jor A° =A. al 

(x) Skew-Hermitian Matrix : A square matrix A such that A’=-A is called skew-hermitian matrix, 
provided aj = — aj for all values of ij and j or A° =-~A. 


(xi) Unitary Matrix : A square matrix A is called a unitary matrix if AA® =I, where | is an identity matrix 
and A® is the transposed conjugate of A. 

Properties of Unitary Matrix 

(i) If A is unitary matrix, then A’ is also unitary. 

(ii) If Ais unitary matrix, then A’ ‘is also unitary. 

(iii) If A and B are unitary matrices then AB is also unitary. 


§ 9.3 Properties of adjoint A 


(a) If Abe n rowed square matrix then 
(adj A) A= A (adj A)=IAl. In 

i.e., the product of a matrix and its adjoint is commutative. 

Deductions of a: 

Deducation 1. If A is n rowed square singular matrix then 

(adj A) A = A (adj A) = 0 (null matrix) 

since for singular matrix, | Al =0. 

Deduction 2. If A is n rowed square non-singular matrix, then 

lad AI=1AI"~" 

since for singular matrix, | A| # 0. 

(b) Adj (AB) = (Adj B) - (Adj A) 

(c) (Adj A)’ = Adj A’ 

(d) adj (adj A) =| AI” 2 A, where Ais a non-singular matrix. 


2 
(e) | {Adj (Ad) A)1=1 A 1°" , where A is a non-singular matrix. 
(f) Adjoint of a diagonal matrix is a diagonal matrix. 
(g) det (nA) = n” det (A) 
Note : Inverse of a non-singular diagonal matrix : 


a 0 0 
If A:==|0 b Q|suchthat|Al+0 

0 0c 

ed 10 

a 
£ a 

A “=|0 5 0 

Bit eve 

c 


§ 9.4 Types of Equations 


(1) When system of equations is non-homogeneous : 
(i) If | A | #0, then the system of equations is consistent and has a unique solution give by X= A~ |B. 
(ii) If | Al = 0 and (adj A) - B + 0, then the system of equations is inconsistent and has no solutions. 


(iii) If | A |=0 and (adj A) . B = O then the system of equations is consistent and has an infinite number 
of solutions. 


(2) When system of equations is homogeneous : 
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(i) If 1A | #0, the system of equations have only trivial solution and it has one solution. 

(ii) If | Al =0, the system of equations has non-trivial solution and it has infinite solutions. 

(iii) If No. of equations < No. of unknowns, then it has non trivial solution. 

Note : Non-homogeneous linear equations also solved by cramer’s rule this method has been discussed 
in the chapter on determinants. 

§ 9.5 Rank of Matrix 

The rank of a matrix is said to be rif 

(i) If has at least minors of order ris different from zero. 

(ii) All minors of A of order higher than rare zero. 

The rank of A is denoted by p (A). 

Note 1. The rank of a zero matrix is zero and the rank of an identity matrix of order nis n. 

Note 2. The rank of a matrix in echelon form is equal to the number of non-zero rows of the matrix. 

Note 3. The rank of a non-singuiar matrix (! A | # 0) of order nis n. 


§ 9.6 Types of Linear Equations 


(1) Consistent Equations : If Rank of A = Rand of C 
(i) Unique Solution : Rank of A = Rank of C=n 


where n=number of unknowns 
(ii) Infinite Solution : Rank of A = Rank of C=r 
where ron 


(2) Inconsistent Equations: /.e., no solutions. 
Rank of A# Rank of C. 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. Let A and B be two matrices, then (c)5 (d) 1 
(a) AB=BA (b)AB 4 BA ; 5 sll | 
(c) AB< BA (d) AB> BA “a 2m OAH y =) 
2. Let A and B be two matrices such that (a)x=3,y=-1  (b) x=2,y=5 
- 0, AB =0, then equation always implies (c)x-l,y=-1 (d)x=-ly=l 
that 
(a) B=0 (b)B #0 7. GivenA= ‘ s | , which of the following 
(c)B=-A (d) B=A’ 


result is true ? 
(a) A?=] (b) A*=-I 
(c) A*=2I (d) None of these 


- With 1 @, @” as cube roots of unity, inverse 
of which of the following matrices exists ? 


3. In matrices : 
(a) (A + B)? = A? + 2AB +B? 
(b) (A + BY? = A? + B? 8 
(c) (A + B)* # A? + 2AB + B? 


(d) (A+ B) =A*°+2BA+B ee 2 4 
4. The characteristic of an orthogonal matrix A ‘| 4 2 | ° 5| 
is 
(a)A '- A=I (by) A-A T= | & 4 ‘ (d) None of these 
() A’ A T= @A A’=I 


4 0 
5. The rank “| 0 3 is equal to 
0 0 


9. If A is an orthogonal matrix, then A? equals 
(a) 4 6) 3 
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10. 


11. 


hea 
t 


13. 


14. 


15. 


16 


17. 


Downloaded From 


(a) A (b) A’ 

(c) A’ (d) None of these 
2 3 4 

IfA:=| 5 -—3 8 J], then trace of A is, 
9 2 16 

(a) 17 (b) 25 

(c)8 (d) 15 


If A is a square matrix of order nxn, then 
adj (adj A) is equal to 
(aJlAl"A (b) IATA 
(IA 7A (IAM AA 
» If A is a square matrix, then adj a (adj A)’ 
is equal to 
(a) 21Al (b) 2!Al1 
(c) Null (d) Unit matrix 


If A = [GiijJm x» 1S a matrix of rank r, then 
(b) r> min (m, n) 
(d) None of these 


(a) r= min (m, n) 
(c) r< min (m, n) 


If A is an orthogonal-matrix, then 
(a) |Al=0 (b)|AI=+1 
(c)IAI=+2 (d) None of these 
[ree 3« 
The matrix 1 2 3 Jis 
-1 -2 -3 
(a) idempotent (b) nilpotent 
(c) involutory (d) orthogonal 


Matrix theory was introduced by 
(a) Cauchy-Riemann 
(b) Caley-Hamilton 


(c) Newton 
(d) Cacuchy-Schwar 
a 0 0 
IfA=|0 6 0 |thenA™'= 
0 0 €¢ 
a 0 0) a 0 0 
(a}} 0 b O (b)} 0 ab O 
| 9 0c 0 O ac 
l/a 0O 0 —a 0 0 
(c)| 0 1/6 O |(d)} 0 -b O 
0 0 ‘Ife 0 0 -¢ 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 
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Sage hpneten 
IfA=| 2 1 —2 |then adj A= 
ye ] 
(a) A (b) A’ 
(c)3 A (d)3 A? 
The matrix ; . is the matrix reflection in 
the line 
(a)x=1 (b)x+y=1 
(c)y-1 (d)x=y 
If I, is the identity matrix of order n, then 
(ye 
(a) does notexist (b)I, 
(c) 0 (d) nI, 
2-2-4 
IfA=|-—1 3 4 Jis an idempotent matrix 
le -2. EX: 
then x = 
(a) -5 (b) ~1 
(c) -3 (d) -4 


If A is non-singular matrix, then Det (A 'y - 


(a) Det | m (b) 








Det (A*) 
Ai) 1 

(c) Det} 4 | () Dea) 

1 -3 -4 
The matrix | — 1 § 4 Jis anilpotent 

1 -3 -4 
matrix of index 
(a) 1 (b) 2 
(c) 3 (d) 4 


If A is a skew-symmetric matrix, then trace 
of A is 
(a) -5 
(c) 24 


(b) 0 
(d) 9 
1 


If the matrix A = | a 


Bel: ; 
is unitary, then 
iia 


a= 

(a) -2 (b) -1 

(c) 0 (d) 1 
] 2 2 

If3A=| 2 1 -—2 |and AA’=I, then 
ae y 
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Matrices 
(a)-5 (b) —4 
(c) -3 (d) -2 
27. The sum of two idepotent matrices A and B 


28. 


is dempotent if AB= BA = 


(a) 4 (b) 3 

(c)2 (d) 0 
bore 3 

The rank of} 2. 4 6 |is equal to 
3 16.9 

(a) 1 (b) 2 


MULTIPLE CHOICE-II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


31. 


32. 


33. 


34, 


35. 


EGE re 
IfA=|] | 1 1 |then 

} 4 | 

. J 7 
(a)A"=9A (b) A =27A 
(c)A+A= A’ (d) A- ' does not exist 
= 4 x+2 |. ; 

A -| aerate. | is symmetric, then x 
(a) 3 (b) 5 
(c)2 (d) 4 


Let a,b,c be positive real numbers. The 
following system of equations in x, y and z 
2 “a2 


2 2 2 2 oe 

Foe Fe Fo a] 
ies 2 a 2 2 

a a ¢ a b c Ate b? 
, 

+= 1 has 
4 


(a) no solution 

(b) unique solution 

(c) infinitely many solutions 
(d) finitely many solutions 


8 -6 2 

If the matrix A=| -—6 7 —4 |is singular, 
Dia hs 

then A= 

(a) 3 (b) 4 

(c) 2 (d) 5 

If A is a 3x3 matrix and det (3 A) 


=k {det (A)}, k= 
(a) 9 
(c) I 


(b) 6 
(d) 27 


29. 


30. 


38. 


39. 


40. 


83 


(c)3 (d) None of these 
If A, B, C are non singular n Xn matrices, 
then (ABC) ' = 


Calon Ces ae a AS 
Qa C BS he c's’ 
IfA?+A—I=0,thenA |= 
(a) A-I (b) I-A 
(c)I+A (d) None of these 


cosx sinx O 
36. If A=| —sinx cosx 0 j|=f(), then A |= 
0 0 1 
(a) f(— x) (b) f (x) 
(c) —f (x) (d) -f (- x) 
37. For all values of A, the rank of the matrix 
1 4 5 
A= Xr ‘ 8 8A-6 
140° 8A+4 20421 


(a) for A =2, p (A)=1 

(b) for 4 =—- 1, p (A) =2 

(c) for A 2,-1, p (A) =3 

(d) None of these 

If A and B are square matrices of order 3 such 
that! A !=— 1,1! Bl =3, then | 3AB | equals 


(a) -9 (b) -91 
(c) -27 (d) 81 
The equations 2x+y=5,x+3y=5, 


x — 2y=0 have 

(a) no solution 

(b) one solution 

(c) two solutions 

(d) infinity many solutions 

If A is 3x4 matrix B is a matrix such A’B 
and BA’ are both defined. Then B is of the 
type 

(a)3 x4 

(b) 3x3 

(c)4x4 

(d) 4x3 


Downloaded From : www.EasyEngineering.net 


M.M: 


Downloaded From : www.EasyEngineering.net 


Practice Test 


20 


(A) There are 10 parts in this question. Each part has one or more than one correct answer‘(s). 





I. If A=(a6],B=[-b-a] and c-| 2], 
then the coorect statement is 
(a)A=-B 
(b)A+B=A-B 
(c) AC = BC 
(d) CA= CB 
2. A=| § i then Av} = 
a A 
1 -2 eal, 2 
| _§ a) | 3 z 
-1 -2 1 2 
Ci ah c@| § | 
3 | a lait | 
3. If A=|_5 2 and B=| 4 ‘oe 
6 ~§ -1 1 
then 
(a) A+ B exists (b) AB exists 
(c) BA exists (d) None of these 


. IfA= 


1 -2 3 
.|2 -1 4 ]isa 
Be 4 1 


(a) rectangular matri 

(b) singular matrix 

(c) square matrix 

(d) non singular matrix 

A and B be 3x3 _ matrices. 
| A-B | =O implies 
(a)A=0orB=0 

(b) | A| =Oand |B | 
(c)| A| =Oor | B| = 
(d) A=Oand B=0 


10 0 " 
0 1 01], then A” is equal to 


Then 


=0 
0 


a b -1 





Record Your Score 


1. First attempt 


2. Second attempt 


10. 


. For the 


Objective Mathematics 
Time : 30 Min 
[10 x 2 = 20] 
(a)A (b) -A 
(c) Null matrix (d) I 


rex=|¢ 7 | the value of Xi 


ca)| ae co] 2s cant | 


n n —n 


(- 4)" 
n 


(c) | oe | (d) None of these 
lL ‘eb 


* Matrix A such that A7=2 A- I, where I is 


the identity matrix. Then for n > 2, A” = 
(a)n A-(n-1)I 

(b)n A-I 

(c)2""* A-(@-1) TU 

(d)2”-*A-1 

equations x+2y+3z=1, 
2x +y + 3z =2, 5x + 5y + 92 =4, 

(a) there is only one solution 

(b) there exists infinitely many solutions 

(c) there is no solution 

(d) None of these 
Consider the 
ayx + by +32 =0, 
agx + bay +cg2 = Oif 


system of equations 
aox + boy +cgz = 0, 


a, 01 Cy 
a2 bp ce|=0 
az 63 ¢3 
then the system has 
(a) more than two solutions 
(b) one trivial and one non-trivial solutions 
(c) no solution 
(d) only trivial solution (0, 0, 0) 


Max. Marks 


et 





3. Third attempt 


must be 100% 
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Answers 


Multiple Choice -1 


1. (b) 2. (b) 3. (c) 4. (d) 5. (b) 6. (a) 
7.(b) 8. (d) 9. (b) 10. (d) 11. (c) 12. (c) 
13. (c) 14. (b) 15. (b) 16. (b} 17. (c) 18. (d) 
19. (d) 20. (b) 21. (c) 22. (d) 23. (b) 24. (b) 
25. (b) 26. (c) 27. (d) 28. (a) 29. (b) 30. (c) 
Multiple choice-Il 
31. (a), (c), (d) 32. (b) 33. (b) 34. (a) 35. (d) 36. (a) 
37. (a), (b), (c) 38. (a) 39. (b) 40. (a) 
Practice Test 
1. (c) 2. (b) 3. (c) 4. (c), (d) 5. (d) 6. (d) 
7. (d) 8. (a) 9. (a) 10. (a) 
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CALCULUS 


FUNCTIONS 





§ 10.1. Formulas for the Domain of a Function 


1. Domain ( f(x) + g(x)) = Domain f(x) 7 Domain g(x). 
2. Domain (f(x).g (x)) = Domain f (x) 7 Domain g (x). 
£00 
g(x) 
4. Domain Vf(x) = Domain f(x) 7 {x: f(x) > 0}. 

5. Domain (fog) = Domain (g (x), where fog is defined by fog(x) = f{g (x0}. 


3. Domain = Domain f(x) ~ Domain g (x) 7 {x: g(x) # 0} 


Domain and Range of Inverse Trigonometric Functions 





























Inverse Trigonometric Domain (x) Range (y) (Principal value) _ 
functions 
(i) y = sin ‘x -1<x<1 -0/2<y<n/2 
(ii) y = cos 'x -1<x<1 O<y<n 
(iii) y = tan ‘x R ~R/2<y<n/2 
(iv) y = cot ‘x R O<y<n 
(v) y = sec 'x jx<-4 [n/2<y<n 
| x>1 | O<y<n/2 
(vi) y = cosec 'x [x<-1 |-1/2<y<0 
2. O<y<2n/2 





§10.2. Odd and Even Function 


(i) A function is an odd function if f (— x) = — f (x) for all x. 
(ii) A function is an even function if f(— x) = f(x for all x. 


Extension of a function 


If a function f (x) is defined on the interval [0,a], it can be extend on [- a, a] so that f(x) is either even or 
odd function on the interval [- a, a]. 
(i) Even Extension : If a function f(x) is defined on the interval [0, a] 
O0<x<asa-a<-~x<0..-xe [-a,0] 
We define f (x) in the interval [- a, 0] such that f(x) = f(— x). Let g be the even extension, then 
_ff(%); xe [0, al 
gin =| f(-x); xe [-a, 0] 
(ii) Odd Extension : If a function f (x) is defined on the interval [0, a] 
O0<x<a>-a<-x<0..-xe [-a,0] 
We define f (x) in the interval [- a, 0] such that f(x) =— f(— x). Let g be the odd extension, then 
ginal fri x0, al 
rf(-x); xe - a, 0) 
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Functions 87 


§ 10.3. Periodic Function 


A function f(x) is said to be a periodic function of x, if there exist a positive real number 7 such that 
f(x+ T) = f(x) forall x. 

The smallest value of T is called the period of the function. 

If positive value of T independent of x then f(x) is periodic function and if the value of T depends upon 
x, then f(x) is non-periodic. 


§ 10.4. Methods to Find Period of a Periodic Function 


(i) sin” x, cos” x, sec” x, cosec” x are periodic functions with period 2x and x according as n be odd or 
even. 
(ii) tan” x, cot” x are periodic functions with period n, n even or odd. 
(iii) | sin xl,icos xl, | tan xl, | cot x1, | sec x1, | cosec x | are periodic functions with period x. 
(iv) | sinx!+l!cos x], | tan x!+1| cot xl, | sec x1 +1cosec x| are periodic functions with period 7/2. 


(v)__ If £0 is a periodic with period T, then the function f(ax+ b) is periodic with period it 





lal 
(vi) If f(x), g (0) and A(x) an periodic with periods 71, 72, T3 respectively then period of 
F(x) = af (x) = bg (x) + ch (x) where a, b, c are constant 
={L.C.M. of {74. To, Ta}, 
: a b c|\__LC.M. of {a, b, ¢ 

ro LOM. | at’ bi’ cr | H.C. of (a1, 01, ci) 
§ 10.5. Invertible Function 

Let f: A— Bbe a One-One and Onto function then their exists a unique function 

g:BoA 

such that fMw=yogW=~x, (gy =f Ww} 


V xeAand yeB 
Then gis said to be inverse of f. 


and fof-' = f ‘of = I, lis an identity function 
= (fof-')x = 100 = x 
=> f{f 'U9} =x 
Note : If Aand Bare two sets having m and n elements such that 1 < n< mthen 


(i) Number of functions from A to B= n” 
(ii) Number of onto (or surjection) functions from A to B 


Hn P 
= a (- Ata . De alt 
rr 

(iii) Number of one-one onto mapping or bijection = n! 
(If Aand B have same number of elements say n) 


§ 10.6. Signum Function 


The signum function fis defined as 
Ve GI 

Sonfiy =/ 0 if x 

-1 if x 


All Vv 
ooo 


as x shown in the Fig 10.1 





Fig. 10.1 
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88 Objective Mathematics 


§ 10.7. Greatest Integer Function 


[x] denotes the greatest integer less than or equal to x. i.e. [x] < x.. 
Thus [35778] = 3, [0-87] = 0, [5] =5 
[- 8-9728] = -9, [-0-6] = —1. 
In general if nis an integer and xis any real number between n and (n+ 1) 
ie., n<x<n+i 
then [xX] = 7. 


Properties of Greatest Integer function 


(i) If f(x) = [x+n], where ne /and[.] denotes the greatest integer function, then 
f(x) = n+[] 
(ii) x = [x] + {x}, [. ] and { } denote the integral and fractional part of x respectively 


Least Integer Function 


(x) or [x] denotes the least integer function which is greater than or equal to x. It is also known as ceiling 

of x. 

Thus, (3-578) = 4, (0-87) = 1, (4) =4, 
[- 8-239] =- 8, [- 0-7]=0 


Properties of Least Integer function 




















(i) (xt n=(O+n, ne! (ii) x = x + {x} - 1, (9 denotes the fractional part of x 
(iii) (-— x) =- (x), xe | (iv) (- xX)=-(X) +1, x / 

(v) (Q>n=Sx>n-I1,nel (vi) (X)>n=>x>n nel 

(vi) Q<n=>x<nne!l (vill) X)<n>x<n-1,nel 

(ix) no < (x) < my => M2-1<5X< MM, NM2E | (x) (x+y) >(O+(Y-1 

y{ 22 )a(X 

(xi)| 5 [3 } mem 

ain A | “a He ass 1+| as rom 2m me N 

(xy a) +f et | oct E tet xe tT |s: (nx) +n-1, ne N 





Fractional Part Function 


It is denoted as f(x) = {x} and defined as 
(i) (4 = fif x= n+ fwhere ne /and0<f<1 
(ii) {x} = x- [x] 
Notes: 1. For proper fraction 0<f< 1 
1 


2. Domain and Range of 
9° O'd 


are R-I and (0, 1) respectively 


§ 10.8. Modulus function (or absolute-value-function) 


It is given by 
X; X20 


Vai La -x, x<0 


it is shown in the Fig10.2 


Properties of Modulus Function 





(i) I Xl < @ = -a<x<aj(a > 0) 
(i) |xl >a = xX < -a or x>a; (a > 0) 


Fig. 10.2 
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Functions 


(iii) |x+yl =Ixl+lyl @& x>0 &yz0orx<0&y<0 


(iv) |x-yl=Ixl-lyl > x>O0&lxl>tlyl 
or x<O&y<O0&lxl>lyl 

(v) [xtyl < lxl¢lyl 

(vi) Ixtyl > Ilxl-lyll 


§ 10.9 Form of the Function 


89 


By considering a general nth degree polynomial and writting the expression. 





(1 t 
f(x). f = | f+ 2 | 
it can be proved by comparing the coefficients of Coe, vee constant that the polynomial satisfying the 
above equation is either of the form 
fod = X74+1 or —x"+1. Now 
f(3) = 28 = 3741 = 28 >n=3 
f(3) = — 3+ 1 is not possible as - 3” = 27 is Not true for any value of n. 


Hence 


MULTIPLE CHOICE -1 


'#(4) = 4241 = 65. 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. Iff(@)=- — then f-' (x) equals 
l+x 


‘ lx] eae x! 
(a) V Bry (b) (Sgn x) es ial a 
(c)— ee (d) None of these 


2. Let f:R—R defined by fiy=*,—* 
e +e x 





then 

(a) f (x) is one-one but not onto 
(b) f (x) is neither one-one nor onto 
(c) f (x) is many one but onto 
(d) f (x) Is one-one and onto 


3. The function f(x) =Alsinxl+ MI cos x| 
+ g (A) has period equal to 2/2 if Ais 
(a) 2 (b) 1 
(c)3 (d) None of these 


4. If fis decreasing odd function then f~ is 
(a) Odd and decreasing 
(b) Odd and increasing 
(c) Even and decreasing 
(d) Even and increasing 
5. The range of the function 
f(x) = 3lsinxl—21cos x lis 


6. 


(a) [- 2, V13] (b) [- 2, 3] 
(c) [3, ¥13] (d) None of these 
The domain of the function 


a iba s 


(a)| 2am , 2am + 4 





(b) ai , (2n + 1) 1) 
(c) ((2n-1) 1, 2nt) 
(d) None of these 


-Ifg(x) = [x ]- [xl’, where | . ] denotes the 


greatest integer function, and x € |0, 2], then 
the set of values of ¢ (x) is 

(a) {— 1, 0} (b) {— 1, 0, 1} 

(c) {O} (d) {0, 1, 2} 


. Which of the following functions is periodic 


with period 7 ? 

(a) f(x) = sin3x — (b) f (x) =f cos x | 

(c) f(x) = |x+n] (d) f(x) = xcosx 
where |x] means the greatest integer not 
greater than x. 


. The domain of definition of 


1 —)xd.. 
fQ@) = Ere) is 


(alt= ee wed) ef an 2 
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10. 


11. 


12. 


13. 


14. 


16. 


Tf faty=f@)+fO)-xy-1 


Downloaded From 


iby (So; yi [= heal 

(c) [-1, UC %,-2)U(, o) 

(d) None of these 

Let f:R—R be a given function and 
A cRand BCR then 

(a) f(A UB) = f(A) UF(B) 

(b) f(A NB) = fA) AFB) 

(c) f(A) = [F(A 

(d) f(A\B) = f(A)\f@) 


The domain of the function 
y =logyg log logig ... logyg -* 18 
n times 
(a) [10”, °°) (b) (10"~', e») 
(c) (10"~?, 0) (d) None of these 
If [x] and {x} represent integral and 


fractional parts of x, then the value of 
2000 {x +r} is 

r=1 2000 

(a) x (b) [x] 

(c) {x} (d) x + 2001 

If [.] denotes the greatest integer function 


] r 


100 : 

then the value of ar | 2 + too 1S 

(a) 49 (d) 50 

(c) 51 (d) 52 

If f(x) is a_ polynomial — satisfying 


fX).fU/)=fO+fU/) and f(3)= 28, 
then f (4) = 
(a) 63 
(c) 17 


(b) 65 
(d) None of these 
for all 


x, y and f(1) =1 then the number of solutions 
of fi =n, ne Nis 


(a) one (b) two 
(c) three (d) None of these 
The function 

: ) ; Tx. .)s 
f()=sin wal hg eet DI jis 


(a) not periodic 

(b) periodic, with period 2 (» !) 
(c) periodic, with period (7 + 1) 
(d) None of these 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 


Objective Mathematics 


The value of b andc for which the identity 
f(xt+1)-f() =8x+3 is satisfied, where 
f@= bx +cx+d are 

(a)b=2,c=1 (b) b=4,c=-1 
(c)b=-1l,c=4 (d)b=-1,c=1 

The value of the parameter a, for which the 
function f (x) = 1 + ax, & # 0 is the inverse of 
itself, is 

(a) -2 (b) -1 

(c) 1 (d)2 

Which of the following functions is even 
function 


a —1| 


a 
a+] 





(@afio====  (fey=x 
a —| 


-¥ 
a 


(c) f(x) =" @) f@) =sinx 
ata 


If § As the set of all real x for which 
1-e/~'>0, then S= 

(a) (— ©, 0) U (1, 2) (b) (— =, 29) 

(c) (— ce, 0] U [], 2) (d) None of these 


If F(a) =sin? x sin? (c+ | 


COS xX. COS} X +5 | and g(5/4)=1 then 
(gof) x is 
(a) a polynomial of the first degree in 
sin x, COS x 
(b) a constant function 
(a) a polynomial of the second degree in 
sin x, COS x 
(d) None of these 
If the function f: [1, ~) > [1, 0%) is defined 
by f (x)= 2°"? then f | (x) is 


an wr- 1) 
ak 


b) 50 +V1+4 log, x) 


(5 —V1+4 log) x) 
(d) not defined 


Let fbe a function satisfying 
(= TG an ane a he 1 
then E £0) = 
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Functions 
(a) k"-1 (b) k’ 
(c)k' +] (d) None of these 
24. Which one of the following functions are 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


ot 


periodic 

(a) f (x) =x — [x], where [x] <x 
(b) f (x) =x sin (17x) for x #0, f (0) =0 
(c) f(x) =x cos x 

(d) None of these 

The domain of the 
f(®) = I/logyg (1 — x) + V(x + 2) is 
(a) [- 3, — 2] excluding (— 2-5) 

(b) [0, 1], excluding 0-5 

(c) [- 2, 1], excluding 0 

(d) None of these 

The graph of the function y=f(x) 
symmetrical about the line x = 2. Then 
(a) f(x +2) =f(x-2) 

(b) f (2 +x) =f (2 - x) 

(c) f(x) =f (- x) 

(d) None of these 


function 





is 


The range of the function f (x) = 6" + 3'+6 * 
+3°“+2is 

(a) [- 2, °°) (b) (- 2, 22) 

(c) (6, 22) (d) [6, 29) 

If f:X—Y defined by f(x) =V3 sinx+ 
cos x + 4 is one-one and onto, then Y is 





(a) [1, 4] (b) [2, 5] 
(c) [1, 5] (d) [2, 6] 
If f(x) =cos | (x--27) + | 7 
+ then domain of f (x) is (where |.] 


[x= 1] 
is the greatest integer) 








ten Le NS fe 1-5 ) 
(ay (2. 5 4 (b) | a | 
(c) v2, 12% | (d) None of these 


The range of function f: [0,1] R&, f(x) 
=x —x°+4x4+2sin | xis 

(a) [-m-—2, 0] (b) [2, 3] 

(c) [0,4+ 7] (d) (0, 2+ 7] 

Let f(x) be a function defined on [0, 1] such 
that 
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32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


91 
f x, iff'e.O 
f=4 l-x, ifx¢@Q 
Then for all x € [0, 1] f,f (X) is 
(a) Constant (b) l+x 


(c) x (d) None of these 
If f: R > Ris a function such that 
f(x) axe +x°f’ (1) tf” (2) +f” (3) for all 
xe R, then f(2)-f(1) 
(a) f (0) (b) — f (0) 
(c) f’ (0) (d) —f’ (0) 
Let f: R > Q be a continuous function such 
that f(2) = 3 then 
(a) f (x) is always an even function 
(b) f (x) is always an odd function 
(c) Nothing can be said about f (x) being even 
or odd 
(d) f (x) is an increasing function 
The greatest value of the function 
f(x) =cos (x el 42x =x}, x € (- 1, ©) 
where [x] denotes the greatest integer less 
than or equal to x is 


(a) 0 (b) | 
(c)2 (d) 3 
cos. mex + x — [x] + COR Ter: 


The period of e is 
([.] denotes the greatest integer function) 





(a) 2 (b) | 
(c)0 (d)-] 
If f(x)=sin |. {4-—(¢-7)°}'%, then its 
inverse 1S 
(a) (4-sin’ x)'”? (b) 7-(4-sin° »'? 
(c) (4-sin’xy"  (d) 74+.(4-sin? y!'" 
' : _1flsinx! Icosxl} 
The period of f(x) = 7 cal | ine | 
is 
(a) 2n (b) % 
(c) m/2 (d) 1/4 
San Ce 
Given f= GR OAS OO 


and h(x) —f {f {f(x)}}. Then the value of 
fd). g 0). AQd) is 

(a) 0 (b) - | 

(c) 1 (d) 2 


The inverse of the function 





y= log, (4+ Vx +I )(a>0O,a# Il) is 
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40. 


41. 


42. 


43. 


44, 
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(a)5(a'-a ‘) 

(b) not defined for all x 

(d) defined for only positive x 

(d) None of these 

The domain of the function 

f(x) =NVsin’ | (log, x) + Yeos (sin x) 

+sin' foe 

2x 

(a) {x: 1<x<2} 

(b) {1} 

(c) Not defined for any value x 


(d) {-1, 1} 
Let f:R—>R be a function defined by 


(a) one-one and into 
(b) one-one and onto 
(c) many one and onto 
(d) many one and into 


Letf()= sie ales ul sii) 
2+x, O<x<1 
(a)=})2-x, 1<x<2 
4-x, 2<x<3 
2+x, O<x<2 
(b)= 4-x, 2<x<3 
we 2+x, O<x<2 
2-x, 2<x<3 
(d) None of these 


Let f:R-R,g:R—-R be two given 
functions susch that f is injective and g is 
surjective then which of the following is 
injective 

(a) gf (b) f.8 

(C) 808 Q) ff 


: 1 ; 
The domain of f (x) = cose Near 1S 
(a) [— 2nn, 2n7} 
(b) (2nx, In +T 7) 
(4n+1)m (4n+3)2 
Oo a ee 


(4n—1)0 (4n+1)2- 
| 2 ; 2 


45. 


46. 


47. 


48. 


49. 


50. 


Objective Mathematics 


The domain of the function 
f@= Ges i+ ate fee 5, Where the 
symbols have their usual meanings, is the set 
(a) {2, 3} (b) {2, 3, 4} 

(c) {1,2,3,4,5} | (d) None of these 


| 2 
If f (x) =3 sin [ Z—2* | inenits range is 
3 3 3 
@|-a] | oF] 
©|-.0| 
The domain of 


f(y =Vx-4-2V0=5) —Vx- 4420-5 


1S 


(d) None of these 


(a) [- 5, ) 
(b) (-— 09, + 2) 
(c) (5, °°), (- Ca 2] 
(d) None of these 
The period of: sin x | +| cos x! ; 
4 lsinx—cos x| 
(a) 21 (b) x 
(c) m/2 (d) 1/4 
If [.] denotes the greatest integer function 


then the domain of the real valued function 
logis + 1/2] | x —x--2lis 


of 
(| 5.2 \ve, oa) 


15.2 uee9 
(d) None of these 


Let f@= sin? x/2 + cos’ x/2 and g (x) 
= sec” x — tan” x. The two functions are equal 
over the set 


(a) o> 
(b) R 


()R-{x:x=Qntl)F,ne 1 
(d) None of these 
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Each queston, in this part, has one or more than one correct answer(s). For each question, write the letters 


a, b, c, d corresponding to the correct answer(s). 


51, The domain of f(x) is (0, 1) therefore domain 
of f (e") +f (In| x |) is 


(a) (I, e) (b) (1, e) 
(c) (-e,- 1) (d) (-e, 1) 
52. If f: [-4, 0] > R is defined by e” + sin x, its 


even extension to [—4, 4] is given by 
(a) —e *!=sin cl (b) eo !*! sin |x| 


(c)e'*! +4 sin |x| (d)— 1" + sin |x 





53. If f@)=— sand f(A) = ) -3<y<0] 
then wit 
(a) [- 1, 0) (b) (- 9, - 1] 
(c) (— 29. 0) (d) (— 99, 22) 


54. If g (x) be a function defined on [-1, 1] if the 
area of the equilateral triangle with two of its 
vertices at (0, 0) and (x, g (x)) is \3/4, then 
the function is 


(a) g@)=+VU-x') 
(b) g(@)=- V0 - x) 
(c)g@)=V0-2') 
(d)g(aNl4x 

55, The period of the function 


2 2 
sin x+sin (x +%/3) + cos x cos (x + 7/3) + 
f(x)=a is 


(where a is constant) 





(a) 1 (b) 2/2 
(c) % (d) can not be determined 
56. The domain oe the function 
f(x) =sin- is ho ee 7) 
7 o—ee 
+ tan” 4 ;° 
(a) [0, 3] (b) [-6,6 ] 
(c) [-1, 1] (d) [-3, 3] 
57. Let f be a real valued function defined by 
x —I|xi 
f@M= — then range of fis 
6 re 
(a) R (b) [0, 1} 
(c) [0, 1) (d) {0, 1/2) 


58. 


59. 


60. 


61. 


62. 


63. 


Let f (x) = 2x — sin x and g (x) = Wr, then 
(a) range of gofis R 
(b) gof is one-one 
(c) both fand g are one-one 
(d) both fand g are onto 
Let 
0 for x=0 

Dee Te, 

f@=4x une for —l<x<1(x#0) 
xlxl for x>1 or x<-1 

then 


(a) f (x) is an odd function 

(b) f (x) is an even function 

(c) f (x) is neither odd nor even 

(d) f’ (x) is an even function 

Which of the following function is periodic 
(a) Sgn (e-*) 

(b) sin x +1 sin x | 

(c) min (sin x, | x I) 


(| x+5]+[x-3]+2 \- x] 

([x ] denotes the greatest integer function) 

Of the following functions defined from [-1, 

1] to [-1, 1] select those which are not 

bijective 

(a) sin (sin x) (b) = sin’ (sin x) 

(c) (Sgn x) In (e")  (d) x’ (Sgn x) 

If [x] denotes the greatest integer less than or 

equal to x, the extreme values of the function 

f(x) =[1 +sin x] + [1 + sin 2x] + [1 + sin 3x] 
+...¢[l+sinnx],nel',xe (0, 1) are 

(a)n—1 (b) n 

(c)n+1 (d)n+2 

If f (x) is a polynomial function of the second 

degree such that 

f(—3)=6,f(0)=6andf(2)=11 then the 

graph of the function f(x) cuts the ordinate 

x= 1 at the point 

(a) (1, 8) 

(c) 1,4 


(b) (1, ~2) 


(d) none of these 
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64. If f+y,x—-y)=xy then the arithmetic (c) not defined (d) None of these 
mean of f (x, y) and f (y, x) is 70. The domain of the function 
(a) x (b) ¥ f@=VQ2-Ixl +V1 +1 x1 
(c) 0 (d) None of these (a) [2, 6] (b) (—2, 6] 
65. Under the condition ....... , the domain of (c) [8, 12 ] (d) None of these 
Ff, +f 1s equal to 71, Let f:R— [0, 2/2) be a function defined 
dom f; U dom fy. by f (x) =tan- QC? +x+4a). If fis onto then a 
(a) dom f, #dom f, (b) dom f, = dom f, equals 
(c) dom f,; > dom f; (d)dom f, < dom (a) 0 (b) | 
Ni > Nee We eral el? (c) 1/2 —@ i 
66. Domain of f’(x) = sin e = 4x"] is 72. Let f(x)=cos Vk x. where k= [m]= the 
({.] denotes the greatest integer function) greatest integer <m. if the period of f(x) is 1 
| 8 3 ]- 0 then 
L 2. "2 (a) me [4, 5) (b) m=4, 5 
(b) | AEE ty) (c) me [4, 5] (d) None of these 
Koy po 73. Let f(x) =[x°+[x+ 1]-3, where [x] <x. 
| -".0 Jufo a Then . 
(3 a (a) f (x) is a many-one and into function 
(d) | ear | (b) f (x) = 0 for infinite number of values of x 
"ae (c) f (x) = 0 for only two real values 
67. Ife +e! =e then for f (x) (d) None of these 
ie —— 74. Domain of sin | [sec x] ([.] is greatest integer 
a oa] = s ] . 
toy domain (= 00, Of less than or equal to x) is 
(dy range (— soy] (a) {(2n+ 1) m, (2n + 9) 1} 
] i U {[(Qm - 1) 2, 2m + 2/3), me DB 
68. Let f(x)= sec '[l1+cos’x], where [.] (b) {2nnm, n € I} U {(2mnn, (2m+4 1) 2), me T} 
denotes the greatest integer function, then (c) {n+ 1), ne I} U ([2mn, 2mn, + 1/3), 
(a) the domain of fis R me T} 
(b) the domain of fis [1,2] (d) None of these 
(c) the range of fis [1 2] 78. Let f(x)=(x-x? +x*—x41) 7. The 
(d) the range of fis {sec' J, sec ' 2} domain of the function is 
69. If the function f:R—R be such that (a) (- e,— 1) 
Ff (%) =x -— [x], where [.] denotes the greatest (b) (-I, 1) 
integer function, then f | (x) is (c) (I, =) 
| (d) (- co co} 
(a) [a] (6) [x] -x 
Practice Test 
M.M. : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
{10 x 2 = 20) 
.: eX l—“ " (c) a periodic function 
1. The function f(x) = | r log, Te a Jac is (a) Wonweriteee 
(a) an even function 2if f:RoR,g:R—-R be two. given 


functions then f(x) = 
2 min (f (x) — g (x), 0) equals 
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(a) fF (x) + (x) — | g (x) -f &) | 
(b) f(x) + x) | | g &) -F (x) | 
(c) F(x) -g @&) + | g &)-F (x) | 
(d) f (x) — g(x) - | g(x) - fix) | 


3. The domain of the function 
f(x)=ln tae is (where {.} denotes the 
fractional a Aiictign) 

(a) (0, 2) — (b) (1, 2) - 
(ec) R-I (d) (2, -) — 


4. If domain of f is D, and domain of g is Dg 
then domain of f+g is 
(a) Dy \ Do 
(b) Dy ~ (Dy \ Do) 
(c) Dg \ (Dg \ Dy) 
(d) Dy NDo 

5. sinax+cosax and | sinx|+|cosx| are 
periodic of same fundamental period if a 


equals 
(a) 0 (b) 1 
(c) 2 (d) 4 
6. If g(x) is a polynomial satisfying 


& (x) g(y) =g(x) +a(y) +g (xy) - 2 for all real 
x and y and g (2) = 5 then g (3) is equal to 
(a) 10 (b) 24 
(c) 21 (d) None of these 
7. The interval into which the function 

y= — a) transforms the entire real 

(x” -— 3x + 3) 
line is 
Record Your Score 


1. First attempt 


2. Second attempt 


10. 


. The function f (x)= 
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c@)| 5 | 
ola 1| 


co| - 3° 2] 


(d) None of these 


- Let the function f(x) = x +x+sinx~—cosx 


+ log (1+ | x |) be defined over the interval 
[0, 1]. The odd extensions of f (x) to interval 
[-1, 1] is 

(a) x +x+sinx+cosx-—log(1+| <x |) 

(b) - yates NE | x |) 


(c)-x° +x+sinx- cos x +log (1+ | x |) 
(d) None of these 
sec |x 
Nx — [x] ’ 
denotes the greatest integer less than or 
equal to x is defined for all x belonging to 
(a)R 
(b) R-{-1,1)Uin:ne I}} 
(c) R* - (0, 1) 
(d) R* -{In:ne N} 
The period of the function 

f (x) = [sin 3x} + | cos Gx | is 
([.] denotes the greatest integer less then or 


where [x] 





equal to x) 

(a) n (b) 22/3 
(c) 2n (d) m/2 
(e) None of these 


Max. Marks 


Steet: 





3. Third attempt 
Answers 
Multiple Choice -1 
1. (b) 2. (b) 3. (b) 4. (a) 5. (a) 6. (b) 
7. (d) 8. (b) 9. (c) 10. (d) 11. (d) 12. (c) 
13. (c) 14. (b) 15. (a) 16. (d) 17. (b) 18. (b) 
19. (b) 20. (a) 21. (b) 22. (b) 23. (d) 24. (a) 
25. (d) 26. (b) 27. (d) 28. (d) 29. (c) 30. (c) 
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31. (c) 32. (b) 33. (a) 
37. (c) 38. (b) 39. (a) 
43. (d) 44, (d) 45. (a) 
49. (b) 50. (c) 
Multiple Choice -Il 
51. (c) 52. (b) 53. (a), (b), (c) 
57. (d) 58. (a), (b), (c), (d) 
61. (b), (c), (d) 62. (b), (c) 63. (a) 
67. (a), (b) 68. (a). (d) 69. (c) 
72. (a) 73. (a), (b) 74, (c) 
Practice Test 
1. (a) 2. (d) 3. (b) 
7. (b) 8. (b) 9. (b) 


Objective Mathematics 

34. (b) 35. (b) 36. (d) 
40. (b) 41. (d) 42. (a) 
46. (b) 47. (c) 48. (b) 
54. (d) 55. (d) 56. (b) 
59. (a), (d) 60. (a), (b), (c), (d) 
64. (c) 65. (b) 66. (a), (c) 
70. (d) 71. (d) 
75. (d) 

4. (b), (c), (d) 5. (d) 6. (a) 
10. (b) 
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LIMITS 





§ 11.1. Limit 


Let f(x) be a function of x. If for every positive number e, however, small it may be, there exists a 
positive number 5 such that whenever O< | x— al < 5, we have | f(x) —/| < e then we say, f(x) tends to limit! 
as x tends to a and we write 

Lim f(xy=l 
xo-a 


§ 11.2. Right hand and left hand Limits 


In the definition of the limit we say that /is the limit of fd ie. f(x) > J, when x a. 
When x — a, from the values of x greater than a, then the corresponding limit is called the right hand 
limit (R.H.L.) of f(x) and is written as 
Lim f(x) or f(a+0). 
x7 at 


The working rule for finding the right hand limit is : 
“Put a+ h for xin f(x) and make h approach zero.” 
In short we have f(a+0) = Lim fla+f 


Similarly, when x > a from the values of x smaller (or less) than a, then the corresponding limit is called 
the left-hand limit (L.H.L.) of f(29 and is written as 
yin f(x) or f(a—0) 
— 


The working rule for finding the left hand limit is : 
“Put a—h for xin f(x) and make h approach zero.” 
In short we have 
f(a-0) = Lim _f(a- 4h) 
hoo 


If both these limits f(a+0) and f(a—0) exist and are equal in value, then their common value is the 
limit of the function f(x) at x = a, ie. /is the limit of f(x) as x > aif 
f(a+0) = | = f(a—O) 
The limit of f(x as x — a does not exist even if both these limits exist but are not equal in value 
then also the limit of f(x) as x > a does not exist. 


§ 11.3. Frequently used Limits 
.: 
(i) Lim tee | =e=Lim(a+h' 
no>=\ n | h-o0 
a n 
(ii) bin (15 | = & 
Sy, n 


(iii) _Lim1+ ah)" = 6? 
iu 


n 





n 
(iv) im x'-a = na’~'wherene Q. 


ax-a 
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98 Objective Mathematics 
sin 6° _ sin x” X : tan 0° 
Li = = erie ce i = 
(v) aan 9° 1 and Lim. 7 180° (180 ™ ) and aim, 9° 1 
Ci tim 2 = nataso) 
x-0 X 
Gr meat 4 
x70 X 
rs A IIe 
Lim — =0 0 
(viii) im, ” (m>0) 
m 
(ix) ep Sehr Leal en m 
x30 x 
(x) Lim loga (1 +) = logae (a>0, a#1) 
x 30 x 
Lim {f09 — 1}. 920 
(xi) Lim {F(29}9 =e%-7a 
Provided g(x) > ~. f(x) > 1 forx— a. 
e, (sono exits) ifa>1 
e en ir ie ifa=1 
oD). Ue = "Fo, if -1<ac1 
not exist, if a<-1 
§ 11.4. Some Important Expansions 
: Pune nits 12,9) Al 2ba82-x? rele 3? 5? 
(i) tanx = xt + 0+ in (u) sin pK eb peor eo re ere ee = 
= =? ~ = 
ss aa fe ,2) Le AEA Ca EAS Calan 4: 
(iii) (sin * x) =5%+ aX a 
rig pee Signe ix! be 
(iv) tan’ x = x ae antes (v) sec cee a 8 
f Wx _ XE Ail: 
(vi) (1+x) et aad Dates | 


§ 11.6. indeterminate Forms 


If a function f (>) takes any of the following forms at x = a. 


4 = uae 0 xo, 0", 20", ils 


then f (9 is said to be indeterminate at x = a. 
§ 11.7. L’ Hospital’s Rule 


Let f (9) and g (0) be two functions, such that f(a) = 0 and g(a) = 0. 
wo, (0 _ 3; f’ a) 
men pit ag(x) ny g(x)’ 


Provided f’ (a) and ¢ (a) are not both zero. 


Note : For other indeterminate terms we have to convert to = or a and then apply L’ Hospital's Rule. 


Some times we have to repeat the process if the form is 2 or a again. 
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MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of letters a, b, c, d whichever is appropriate : 


1. If 0<a<b, then Lim (5" +.a")'’” is equal to 
n—> 


(a)e (b) a 
(Cede (d) None of these 
V 5 
2. The value of Lim pel cos 24) is 
x90 x 
(gy (b) —1 
(c) 0 (d) sone of these « 
3. The value of Lim bolConiayh is where {x} 
x70 { x } 


denotes the fractional part of x. 


(ay (b) 0 
(b) 2 (d) does not exist. 


4. Let f(x)=1/VU8-2), the value of 
ok hela): jis 











LSS ae 3 
(a) 0 (b) -1/9 
(c) -1/3 (d) 1/9 , 
5. The value of Lim lesa iS 
x32 1-\x1 
(a) 0 (b) 1 
©=!. (d) None of these 
6. Lim _ Not ~ tit Ls 
nreolna+] n+l n+l n+l 
is equal to 
(ajl_ (b) 2/3 
(c) 1/3 # (d) 0 


7. If x>0O and g is bounded function, then 


Fiv\ 2 2 an fyi 
ae? a 


Lim —“~—— is 

nS res e+] 

(a) f (x)s (b) g(x) 

(c) 0 (d) None of these 


8. The integer n for which 


Lim (cos x — 1) (cos x-e') is a finite 
x0 x" 
non-zero number is 
(a) 1 

(c)3, 


(b) 2 
(d) 4 


| 


9. 


10. 


Age aig he 
x0 (V8xy — 4x7 + V8xy) 
(a) 1/4 (b) 1/2 
(c) 1/2 V2 (d) None of these 
‘ a8 ‘ 
Lim smth Cos) equal 
x70 Y 
(a)-% (b) % ° 
(c) t/2 (d) 1 


~ sin x —(sin x)""* 
/Lim is equal to 


(1. : : 
x37/2 1—-—sinx+I/nsinx 
(a) 4 (b) 2 
(c) 1 (d) None of these 
12. The value of the limit 
aig’ 
Lam ae Agee 14s 
+30 a~ +a 
(a) 4 (b) 2 
(c) =] (d)0 
n° sin? n! 
13. Lim ———,0<a<1, is equal to 
nc n+1 
(a)0 9 (b) 1 
(c) 20 (d) None of these 
ey =i 
1 ty — * is equal to 
x70 x 
(a) 1/2 (b) -1/2 
(c)0, (d) e 
15, Lim {logq-1) (*) log, (n+ 1) log, 41 (n+ 2) 
... log,*_; (n')} is equal to 
(a)n (b)k * 
(c) 20 (d) None of these 
16. Lim £ cot! (°+3/4)is 
noo r=l 
(a) 0 (b) tan" 1 
(c) tan | 2 (d) None oi these 
: a bY 2 
17. If Lim ( It — "tee = e* then 
x72 x x 


(a)a=1,b=2 (b)a=2,b=1 
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100 
(c)a=1,bER (d) None of these 
Cs l/n 2/n (n-1)/n 
18. Lim fe i ale 
nooln on n n 
equals 
(a) 0 (b) 1 
(c)e- 1 (d) None of these 
aa : yi pues (cos x + sin xy ; 
He im ————_~——— is equal to 
x7 T/4 1 — sin 2x 
(a) aya ” (b) 2 V2. 
(c) Ava (d) does not exist 
20. If Lim ((a =n) nx — tan x) sin nx = 0. where 
x30 52 : 
n-is non zero real number then a is equal to 
n+1 
(a) 0 (b) 
] . 
(c)n (d)n+ ; 
3 1/x 
21. If Lim +4)+8e— 5 then 
x70 1+(1-b’)e 
(aja=1,b=2 (b)a=1,b=-3'F 
(c)a=2,b= igs (d) None of these 
22. If iim (Vox4 Sna+ I )- ax’ - b) =0 then 
(aja=1,b=-2 (b)a=1,b=1 
(c)a=1, b=—- 1/2 (d) None of these 
23, If S,= z c, and Lim a, =a, then 
k=1 Nn ~> 00 
S417, 
Lim += is equal to 
hoo i 
en 
(a)O » (b)a 
(Via, (d) 2a 
MULTIPLE CHOICE -ll 


24. 


25. 


26. 


27, 


28. 


29. 


30. 


Objective Mathematics 


cos (sin x) — cos x 


The value of Lim : 

x7 x 
equal to 
(a 2 (b) 4 

“ ie 
1 

(c) 4 (d) 2 

2 . 
freee 1, Game 

Ze +S, Hh 2S 8 

quadratic equation whose roots are 


Lim f(x)and Lim _ is 
x72-0 x32+0 


(a)x’—6x+9=0 (b)x’-10x+21=0 
(c) x - 14x+49=0 (d) None of these 
x sin {x — [x]} 


Lim eal 


, where [.] denotes the 

x71 

greatest integer function, is 

(a) 0.4 (b) -1 

(c) not existent (d) None of these 
» 


The value of Lim [x? +x+sin x] where [.] 
x-U 


denotes the greatest integer function 
(a) does not exist —(b) is equal to zero 





(c)-l (d) None of these 
Lim (2~tan x)'“"“*"” equals to 
x7 n/4 

(a) e (b) 1 
(c)0 (d) e' 

! l/n bad 
Lim = | (me N) is equal to 
nol (mn) 
(a) 1/eme (b) m/e 
(c)em (d) e/m 

vole 
Ify=2 ~ thenLim y is 
x31t+ 

(a) ~1 (b) 1. 
(c)0 (d) 1/2 


Each question.in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


31. 


2n 
Let f(x) = Lim ae . then 


(a) f(x) =1 fort xt>1 


(b) f(x) =- 1 forlxt<1 
(c) f(x) is not defined for any value of x 
(d) f(x) = 1 forlx!=1 
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32. The graph of the function y=f(x) has a 39. If a and B be the roots of ax +bx+c=0, 
unique tangent at the point (a, 0) through then oT ida ene On 
which the graph passes. Then a ens = ae) rt 





a — lope leh GAC) (a) a(a—B) (b) In|a(a—B)| 
xa 3f (x) (c) & (a - B) (d) e* la—BI 
(a) 0 (b) 1 sinx, x#nt, nel 
(c) 2 (d) None of these 40. Iff(x)= 5 a Othereite 
eS epee Be) . x+1,x#0,2 
33. fOh+ 2+ F)=F2) given) th [x +1, x#0, 
eer eh—-a) ee g(x) -) 4, x=0  thenLim g {f@)} is 
f’ (2)=6andf"(1)=4 5, x=2 
(a) does not exist (b) is equal to —3/2 (a) 5 (b) 6 
(c) is equal to 3/2 (d) is equal to 3 (c)7 (d) 1 
Bene X— 4: ; 
34. If Lim gd patos eos. | then ML if ART g te h23un and if 
P 1 x ~ 
(a)a=—5/2,b=-1/2 a, <a)<a@3...<a,. Then neil (AjA2 ... Ap), 
2 a 
(b) a=- 3/2, b=-1/2 
(c) a=— 3/2, b=-5/2 I<msn | 
(d) a=-5/2,b=-3/2 (a) is equal to (— 1)" 
7 m+ 1 
5 x sit x. ae (b) is equal to (— 1) i 
35. Lin res is non zero finite then n (c) is equal to (— 1)"~ 1 
must be equal to (d) does not exist 
(a) | (b) 2 care 
(c)3 (d) None of these if : e 
_————— 42, Lim ———— is equal to 
36. Lim Wi +x) -—x) equals x10 sin (x- 1) 
ais: (a)0 (b) 1 
(a) Lith xtin(l-x (c) -1 (d) None of these 
x30 rr log, [x] 
=F _ 43, 43. Lim —~——, where [.] denotes the greatest 
(6) Lin. ———— sii 
+0 i integer function is 
—Yx (a) 0 (b) 1 
Lim SS > 
(2) ee 30 Vy +N + 2x +2 (c) -1 (d) non existent 
_ Weosx = 1 44. If [x] denotes the greatest integer < x, then 
a 


Lim FL (i? a) + (2? x) +13? x) +... + a} 
37. If [x] denotes the greatest integer less than or ty tes 


equal to x, then the value of equal 
Lim (l-x+[«-1)+11-<x])is (a) x/2 '  (b) x/3 
‘ " sy 4 (c) x/6 (d) 0 
a 
‘One (a) None of eee 45. The value of the limit a 
{ Ps sin ' F any Lim psn 8 lin" ere gh rr —— x 
38. Lim —! ! ‘at—- f edt | is equal 
ee a (a) += (b) 0 
to (where c is a constant) Pt n+) 1 
2 ge 
(aye (b) sin 2y e" (c)=-= = (d)n 


(c) 0 (d) None of these 
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Practice Test 


: 20 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. 


ca 


a ™ 
. x -smx . ; 
Lim ——W—— is non zero finite then n 
x0 y-—sgsin x 


must be equal to 


(a)1 ” (b) 2 

(c)3 (d) None of these 

Lim, Se .neéN, (ix denotes 
x- 


greatest integer less than or equal to x) 

(a) has value -1 (b) has value 0 

(c) has value 1 (d) Does not exist 
sin cos x} 


: f t t 
ee ce I (L] denotes the gratest 
integer function) 

(a) equal to 1 (b) equal to 0 

(c) Does not exist (d) None of these 


. If wand B be the roots of ax’ +bx+c=0, 


then 
2 
Lim clon Ca $A) is equal to 
xa (x am a) 
(a) 0 (b) 5 (a-B) 


2 2 
(©) 5 (a-By (@)- 5 (@a-By 


. Ifx is areal number is [0, 1], then the value of 


f(x)= Lim Lim {1 + cos” (n ! nx)] 
moon — oc 


is given by 
(a) 2 or 1 according as x is rational or irrational 
(b) 1 or 2 according as x is rational or irrational 


(c) 1 for all x 


(d) 2 or 1 for all x 
ql +x)" -et 3 ex 
The value of Lim, —_—_.———_ is 
z— 


x 


[10 x 2 = 20] 
11 lle 
fay). SSS 
oe OS oA 
e 
(c) 94 (d) None of these 
. Lim vx (vx +1 - vr) equals 
X > 00 
(a) Lim In(1+x)—x 
x0 x 
l-cosx 
b) Lim. ——— 
( ) Lim, a 
(c) Lim Va) od. 
x70 x 
(d) Lim age ar 
x0 Vx + V(x" + 2x) 
e719 Site 
: him tan ((- 10°] x mies }) x Equals 
x0 sin x 


where [ . ] denotes the greater integer 
function 


(a) 0 (b) 1 
(c) tan 10-10 (d) 00 
9. Let a=min{x’+2x+3,xe¢R} and 
b= Lim tn 8 . The value of 
650 6 
Ea b" Tis 
r= 
n+1 n+1 
(a) 2 ~ 1 (b) va 2 
3.2 3.2" 
n+1 
(c) ba = : (d) None of tnese 
3.2 
, 3 Bin x 
10. Lim sine *-siN® ) oouals 
x70 \ «= 
(a) 1 (b)e 
=f -2 
(c)e (d)e 
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Record Your Score 





Max. Marks 





1. First attempt 


2. Second attempt _aSe 
3. Third attempt must be 100% 







Answers 
Multiple Choice -/ 
1. (b) 2. (d) 3. (d) 4. (d) 5. (a) 6. (c) 
7. (a) 8. (c) 9. (d) 10. (b) 11. (b) 12. (c) 
13. (a) 14. (c) 15. (b) 16. (c) 17. (c) 18. (c) 
19. (a) 20. (d) 21. (b) 22. (c) 23. (a) 24. (b) 
25. (b) 26. (c) 27. (a) 28. (d) 29, (a) 30. (b) 
Multiple Choice -I! 
31. (a), (b), (c) 32. (c) 33. (d) 34. (d) 35. (b) 36. (b) 
37. (d) 38. (c) 39. (c) 40. (d) 41. (d) 42. (a) 
43. (a) 44. (bt) 45. (d) 
Practice Test 
1. (a) 2. (a) 3. (b) 4. (c) 5. (a) 6. (a) 
7. (b), (c) 8. (c) 9. (c) 10. (c) 
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CONTINUITY AND DIFFERENTIABILITY 


§ 12.1. Continuity of a Function 


Continuity of a function f(x) can be discussed in two ways (1) at a point (2) in an interval. 
(1) The function f(x) is said to be continuous at the point x = aif 
Lim f(x) exist = f(a) 
xa 


ie. Lim f(x = Lim f(x) = [fOX0)x = a 
xJa- xX 3 at 


or L.H.L. = R.H.L. = value of function at x = a. 

(2) The function f(x) is said to be continuous in an interval {a, b], if f(x) be continuous at every point of 
the interval. 

In other words, the function f(x) is continuous in interval [a, b]. It is exist (be not indeterminate ) and be 
finite ( # --) for all values of x in interval [a, b]. 


§ 12.2. Discontinuity of a Function 


The discontinuity of a function f(x) at x = acan arise in two ways 
(1) If Lim f(x exist but # f(a) or Lim £% exist but # f(a), then the function f(x) is said to have a 


removable discontinuity. 
(2) The function f (x) is said to have an unremovable discontinuity. when Lim f Od does not exist. 


ie., Lim f(x) # Lim f(x. 
Xv? a~- XJ at 


§ 12.3. Right hand and Left hand Derivatives of a Function 


The progressive derivative or right hand derivative of f(x) at x = ais given by 
am LAHO='@ p29 
hoo h 
if it exists finitely and is denoted by Af’ (a) or by f’ (a+) or by #,’ (a). 
The regressive or left hand derivative of f(x) atx = ais given by 


Lin fia—h)—ffa) ake 
h>0 -h 


if it exists finitely and denoted by Lf’ (a) or by f’ (a—) or by £.’ (a). 


§ 12.4. Derivability or Differentiability of a Function 


The function f(x) is said to be differentiable at x = a if Rf’(a) and Lf’ (a) both exist finitely and are 
equal, and their common. value is called the derivative or differential coefficient at the point x = a. 

The function f (x) is said to be non differentiable at x = aif 

(i) both Af’(a) and Lf’(a) exist but are not equal _(ii) either or both Af’ (a) and Lf’ (a) are not finite 

(iii) either or both Af’ (a) and Lf’ (a) do not exist. 


i / 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 


Continuity and Differentiability 


§ 12.5. Differentiability and Continuity 


(i 
(ii 
(ii 


{iv 


(v 


not be differentiable at x = a. 


—a 


For a function f(x) : 
(a) Differentiable 

(b) Continuous > 
(c) Not continuous 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letter a, b, c, d whichever is appropriate : 


1. 


¥ 4. 


The value of the f (0), so that the function 
fGj= V(a? —axt+ x’) - Via’ +axt x) 
; V(a+x) —V(a—x) 
becomes continuous for all x, is given by 
(a)a Va (b) Va 
(c)-Va (d)-ava 
. Let f(x) =tan (n/4 — x)/cot 2x (x # 1/4). 


The value which should be assigned to f at 
x =/4. so that it is continuous every where, 
is 


(a) 1/2 (b) 1 
(c)2 (d) None of these 
2-56 —Tr\'4 
. lt ti) =————,- — (x #0): then for f 


(5x + 32)" -2 
to be continuous every where, f(0) is equal 
to 


(a)-1 (b) 1 
(c) 3° (d) None of these» 
Let ae) be continuous at 


x =O and f” (0) =4 the value of 


Lim 2fD= 3f(2) + F049 
x— x 
(a) 11 (b) 2 
(c) 12 4 (d) None of these 
- Let f be a _ function _ satisfying 


f(x+y) =f) +f) and f(x) =x" g(x) for 
all xandy, where g(x) is a continuous 
function then f’ (x) is equal to 

(a) g’ (x) (b) g (0) 

(c)g(O)+e' (x) = (d) 0 


= Continuous (from (ii)) 
Differentiable (from (iii)) 
=> Not differentiable 


6. 


“$7. 


4 8. 


> 10. 


Lf f= tan 1 [(2 


105 


If Af’ (a) and Lf’ (a) exist finitely (both may or may not be equal) then f(x) is continuous at x = a 
If f(x) is differentiable at every point of its domain, then it must be continuous in that domain. 
The converse of the above result (ii) is not true. i.e., If f(x) is continuous at x = a then it may or may 


If f(x) is differentiable then its graph must be smooth i.e., there should be no break or corner. 


Let f(x+y)=f()fO) for all xandy. 
Suppose that f(3)=3 and f’(0)=11 then 
f’(3) is given by 








(a) 22 (b) 44 

(c) 28 - (d) None of these 

Let f: R > R be a differentiable function and 

fCly=AL Then thewalte orifimil 2 
x-31"4 x-1 

is 

(a) 8f’ (1) (b) 4f’ (1) 

(c) 2f’ (1) (d) f’ (1) 

Let f:R—R_ be a function such that 

fi as =f2)+L0) 4 @)=3 atta 


J’ (0) = 3, then 
(a is differentiable in R 


(b) f (x) is continuous but not differentiable in R 

(c) f(x) is continuous in R « 

(d) f (x) is bounded in R 

™— 3n)"} 

1 + [2x -3n]? 

greatest integer function), then 

(a) f(x) is continuous in R 

(b) f (x) is continuous in R but not 
differentiable in R 

(c) f’ (x) exists everywhere but f’ (x) 
does not exist atsome x € R 

(d) None of these 


({.] denotes the 


1 


f 2 : 
1, X Is rational 
If (x) Shay ee 
F(x) : 2, x is irrational 


(a) f (x) is continuous in R ~ | 


then 
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2: 


~ 13. 


14. 


15. 


16. 
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(b) f (x) is continuous in R ~ Q 

(c) f (x) is continuous in R but not 
differentiable in R 

(d) f (x) is neither continuous not 
differentiable in R 


. If F(X) is a twice differentiable function, then 


between two consecutive roots of the 
equation f’ (x) = 0 there exists 

(a) at least one root of f(x) =0 

(b) at most one root of f (x) =0 

(c) exactly one root of f (x) =0 

(d) at most one root of f” (x) =0 


If the derivative of the function 
: [ bx +axt+4;x>-1 . 

f(x)=) ry is everywhere 
| ax+b ,;x<-1 

continuous, then 

(a)a=2,b=3 (b) a=3,b=2 

(c)a=-2,b=-3 (d)a=-3,b=-2 

sinx,x#nt, nel 

_ f =| 2, otherwise au 
[a?+1, x#0,2 . 

e(xy= | : ; ide then Lim g {fo} 

1S 

(a) 5 (b) 6 

(c)7 (d) 1 

The function f (x) =| 2 Sgn 2x 1+ 2 has 


(a) jump discontinuity, 

(b) removal discontinuity 
(c) infinite discontinuity 
(d) no discontinuity at x = 0 
If the function 


a/| sin x | ug 


(1 +I sin x I) oa arate 4 


Dyke — a0) 1S 


f@= 


3 T 
eit 2x/tan Be O< tis 





continuous at x = 0 then 
(a) a= log, b, a=2/3 
(b) b=log, a, a= 2/3 
(c) a=log, b, b=2 

(d) None of these 


fw =J Itldt, x 2-1, then 


(a) fand f’ are continuous for ++ 1 >0 


17. 


18. 


19. 


20. 


21. 


22. 


Objective Mathematics 


(b) fis continuous but f’ is not so for x + 1 >0 
(c) fand f’ are continuous at x =0 
(d) fis continuous at x = 0 but f’ is not so. 


Lael" an(> x ON then 7 is 


0> x=0 
continuous but not differentiable at x = 0 if 
(a) ne (0, 1] (b) ne [1, %) 


(c) n € (— 2%, 0) (d)n=0 


D2: ett 
if FQ (a --ax+x°) —V(a tax+x) 


Via+x) —V(a—x) 
x #0 then the value of f(0) such that f(x) is 
continuous atx=Ois 








ava civa 
(a) lal ()- 
One @-%4 


Let [.] represent the greatest integer function 
and f (x) = (tan? x] then 
(a) Lim f(x) does not exist 

r—U 


(b) f (x) is continuous at x = 0 
(c) f (x) is non-differentiable at x =0 
@f'O=1 

x-[x], for 2n<x<2n+1,neEN 
fO= where [x] = Integral part of x <x 


7? for 2n+1<x<2n+2 


the function 

(a) is discontinuous at x = 1, 2 
(b) is periodic with period 1 
(c) is periodic with period 2 


(d) pp f (0) de exists 


A function 
f@)=3| 1 +4 sin (logs?) |,x#0 
f (0) =0 


[.] = Integral part, The function 
(a) is continuous at x = 0 

(b) is monotonic 

(c) is derivable at x =0 

(d) con not be defined for x <— 1 


_ | [costx], x<1 
a fet l<x<2 
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23. 


24. 


25. 


* 26. Let f(x) = | 


([.] denotes the greatest integer function) then 

Ff) is 

(a) Continuous and non-differentiable at 
x=-landx=1 

(b) Continuous and differentiable at x = 0 

(c) Discontinuous at x = 1/2 

(d) Continuous but not differentiable at x = 2 

If f@)= [V2 sin x], where [x] represents the 

greatest integer function <x, then 

(a) f (x) is periodic 

(b) Maximum value of f (x) is 1 in the interval 
[— 21, 27] 

Z snel 

(d) f (x) is differentiable atx=n7, ne I 


a c . nt 
(c) f (x) is discontinuous at x = = os 


The function defined by f(x)=(-1)"! ({.] 
denotes greatest integer function) satisfies 


3 : 
M4 , where n is any 


(a) Discontinuous for x =n 
integer 

(b) f(3/2) =1 

(d) None of these 

If f(x) be a continuous function defined for 

1<x<3 f@we QV xe [1,3], f(®=10, 

then f (1-8) is 

(where Q is a set of all rational numbers) 

(a) } (b) 5 

(c) 10 (d) 20 


(c) f’ (x) =0 for-1<x<1 


[2 sin 2 Jaci ,x#0 


0 , x=0 


MULTIPLE CHOICE -II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer (s). 


31. 





Let f(x)= ([.] denotes the greatest 


[sin x] 
integer function) then 
(a) Domain of f(x) is (2n n+, 2n n+ 22) 
U {2nt+1/2},where nel 
(b) f (x) is continuous when 
xé€ (Qnn+7, 2n 1+ 27) 
(c) f (x) is differentiable at x = 1/2 
(d) None of these 


» 27. 


28. 


29. 


30. 
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the set of values, of p for which f” (x) is 
everywhere continuous is 

(a) [2, e) (b) [- 3, -) 

(c) [5, 2) (d) None of these 

The value of p for which the function 


(a 1: 


i? 
144] 


Ff) ,x#0 
sin (x/p) In 3 





= 12 (In 4)’,x=0 
may be continuous at x = O is 
(a) 1 (b) 2 
(c)3 (d) 4 
The value of f(0) so that the function 

1 -—cos (1 — cos x) 


f@= = is continuous 
x 
everywhere is 
(a) 1/8 (b) 1/2 
(c) 1/4 (d) None of these 
The jump of the function at the point of the 
discontinuity of the function 
I/x 
f@=—; > iis 
14K 
(a) 4 (b)2 ~ 
(c) 3 (d) None of these 


Let f” (x) be continuous at x = 0 and f”(0) = 4. 
The value of Lim 2f@) ~ 3 f2x) + f(A) As 
x— x 


(a) 6 
(c) 11 


(b) 10 
(d) 12 


32. Let g(t) =[t(1/)] for t > ([.] denotes the 


33. 


greatest integer function), then g (g) has 

(a) Discontinuities at finite number of points 
(b) Discontinuities at infinite number of points 
(c)g(1/2)=1 (d) g (3/4) =1 

Let f(x) =[x] + Vx —[x], where [x] denotes 
the greatest integer function. Then 

(a) f (x) is continuous on R* 

(b) f (x) is continuous on R 
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34. 


35. 


36. 


37. 


38. 
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(c) f(x) is continuous on R ~ J 

(d) None of these 

Let f(x) and @ (x) be defined by f(x) =[x] 
O,xel 

and ee] Ceti 

the greatest integer function) then 

(a) Lim (x) exists, but @ is not continuous at 


(where [.] denotes 


x=1 
(b) Lim F (x) does not exist and fis not continuous 
x- 


atx= 1 
(c) @ of is continuous for all x 
(d) fo » is continuous for all x 
The following functions are continuous on 
(0, ™) 


(a) tan x 


(b) f° ft sin ; \ar 


hi, ones 
4 
(c) ae 
2sin—x, —-<x<Tt 
9 4 
xsinx, O<x<n/2 
(d) 4 7 Tt 


3 Sin (m+ x), ae 


tf fj eee 
[1 +lin (sin x+ 1) I] 

denotes the greatest integer function, then 

f(@) is 

(a) continuous V xe R 

(b) discontinuous V x € I 

(c) non-differentiable V xe / 

(d) a periodic function with fundamental period 

not defined 


If f’ (x) = 9(x) (x— a)” where g (a) #0 and g 
is continuous at x = a then 

(a) fis increasing near aif g (a) >0 

(b) fis increasing near a if g (a) <0 

(c) fis decreasing near a if g (a) > 0 

(d) fis decreasing near a if g (a) <0 


where [.] 


A function which is continuous and not 
differentiable at the origin is 

(a) f (x) =x for x <0 and f(x) = x forx>0 
(b) vg (4) =x forx <O and g (x) = 24 forx>0 
(dh@w=xilxl,xeR 


39. 


40. 


41. 


Objective Mathematics 


(d)k@)=1+lxl,xeR 
Let f(x) = Lim (sin x)””, then fis 
io 


(a) Continuous at x = 7/2 

(b) Discontinuous at x = 1/2 

(c) Discontinuous at x = — 1/2 

(d) Discontinuous at an infinite number of points 
If f(x) =tan’ ' cot x, then 

(a) f (x) is periodic with period 7 

(b) f (x) is discontinuous at x = 7/2, 3%/2 
(c) f (x) is not differentiable at x = 7, 997, 1007 
(d) f(x) =—- 1, for nt <x <(2n+1) 1 


x 
i) (1+ll—-rl)dt, x>2 
0 


x<2 


Let f(x) = 
5x+1, 
Then 

(a) f (x) is not continuous at x = 2 

(b) f (x) is continuous but not differentiable at 
x=2 

(c) f (x) is differentiable every where 

(d) The right derivative of f (x) at x = 2 does 
not exist 


42. f(x)=min {1,cosx,1—sinx},-™<x<7 


43. 


44. 


then 

(a) f (x) is not differentiable at ‘0’ 
(b) f (x) is differentiable at 7/2 
(c) f (x) has local maxima at ‘0’ 


(d) None of these 
xlogcosx | La 
If f (x)=) log(1+x°)' then 
| 0 ,x=0 


(a) fis continuous at x = 0 

(b) fis continuous at x = 0 but not differentiable 
atx=0 . 

(c) fis differentiable at x = 0 

(d) fis not continuous at x = 0 

sin (1m [x— 11]) 
1+ [x7] 

the greatest integer function. Then f (x) is 

(a) Continuous at integral points 

(b) Continuous everywhere but not differentiable 


Let f= where [.] denotes 


(c) Differentiable once but f’ (x), f” (x), ... 
do not exist 
(d) Differentiable for all x 
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45. 


46. 


47. 


48. 


49, 


50. 


12x—-31{x]; x>1 
The function f(x)-= ‘Tx 


sin| > ; x<l 


/ 


([.] denotes the greatest integer function) 

(a) is continuous at x =0 

(b) is differentiable at x = 0 

(c) is continuous but not differentiable at x = 1 


(d) is continuous but not differentiable at x = 3/2 


alx -x-21 
ys X 
24+x-x 
Let f(x) = b ea 
x— [x] 
srty ~x>2 





([.] denotes the greatest integer function) 
If f (x) is continuous at x = 2 then 


(a)a=1,b=2 (b)a=1,b=1 
(c)a=0,b=1 (d)a=2,b=1 
fan x 
The function f (x) = —___ is discontinuous 
e +1 
atx= 
(a) nl +7 (b) nut + 1/2 
(c) nm+ 7/4 (d) nt + 1/8 
f= 1, xe 
Let f(x)=< 0, x=0 and 
ee es 
g (x) =sin x+ cos x, then points of 


discontinuity of f {g (x)} in (0, 27) is 


(m 3m) (3m 7m) 

(2m 5m} fess 70) 
Cedars: Os] 
The points of discontinuity of the function 

: 2n 
f()= Lim eatheg aq are given by 


ne 3” _ (2 cos x) 
(a) nm 1/12 (b) nt + 1/6 
(c) nm+ 1/3 (d) None of these 
Let f(x) =[cosx+sinx],0<x<2n where 
{x] denotes the greatest integer less than or 


equal to x. The number of points of 
discontinuity of f (x) is 

(a) 6 (b) 5 

(c) 4 (d) 3 


51. 


§2. 


54. 


55. 


FQ) 


109 


The function f (x) =Ix —3x+214cos!x1is 

not differentiable at x = 

(= (b) 0 

(c) 1 (d) 2 

Let h (x) = min {x, x} for every real number 

x. Then 

(a) A is continuous for all x 

(b) / is differentiable for all x 

(c) h’ (x) =1 for allx> 1 

(d) h is not differentiable at two values of x 
—tanx 


. Let i{Ulsie ee »x#T/4 and 
x e€ [0, 1/2) 
=), x=n/4 
If f (x) is continuous in (0, 7/2] then Ais 
(a) 1 (b) 1/2 
(c) -1/2 (d) None of these 
A function f(x) is defined in the interval 


[1, 4] as follows : 
log, [x], 1<x<3 

Fa) =| log. xl, 3<x<4 
the graph of the function f (x) 
(a) is broken at two points 
(b) is broken at exactly one point 
(c) does not have a definite tangent at two points 
(d) does not have a definite tangent at more than 


two points 
Tt \ TL 
fee TOM ve [05 jul 5.7 | 
3. we Ki 10/2 
where [x] denotes the greatest integer 
function and 
_ 2 (sin x ~ sin x) +l sin x—sin x | : 


2 (sin x — sin" x)—|sinx—sin" x1" 

then 

(a) g (x) is continuous and differentiable at 
x=1/2 when0<x< 1 

(b) g (x) is continuous and differentiable at 
x=7/2 whenn> 1 

(c) g (x) is continuous but not differentiable 
at x=1/2 when0<n< 1 

(d) g (x) is continuous but not differentiable, 
at x=1/2 whenn > | 
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Objective Mathematics 


Practice Test 


M.M. : 20 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer‘(s). 


. f(x%)=1+x (sinx) [cosx], O<x<1n/2 
([.] denotes the greatest integer function) 
(a) is continuous in (0, 1/2) 
(b) is strictly decreasing in (0, 7/2) 
(c) is strictly increasing in (0, 1/2) 
(d) has global maximum value 2 
. If f(x) = min (tan x, cot x) then 
(a) f (x) is discontinuous at x = 0, 1/4, 52/4 
(b) f (x) is continuous at x = 0, n/2, 3n/2 


n/2 
(c) [ f (x) dx =2 In V2 


(d) f (x) is periodic with period n 

. If f(x) is a continuous function Vx « R and 
the range of f(x) is (2,V26) and 
g(x)= Eta) is continuous Vxe R, then 


the least positive integral value of c is, 
where [.] denotes the greatest integer 
function 


(a)2 (b) 3 
(c) 5 (d)6 
LP@ = Pesala Mined 
has ([.] denotes the greatest integer 
function). 


(a) Discontinuity at x =0 
(b) Discontinuity at x = 1/2 
(c) Discontinuity at x = 1 
(d) Discontinuity at x = 3/2 


| a+ tk x>0 
. Iff@)= 20s x=0 
b+| S=*]. x<0 

J 





(where [.] denotes the greatest integer 
function). If f(<) is continuous at x = 0 then 
6b is equal to 
(aja -2 
(c)ha+l1 


(b)a-1 
(d)a+2 


6. 


. Iff(x)= 


[10 x 2 = 20] 
Which of the following functions are 
differentiable in (1, 2) 


@f (log x)? dx lm SE de 


(c) yf dae tee —— dt (d) None of these 
eTer 


[x] + [x + 1/3] + [x + 2/3] , then 

([.] denotes the greatest integer function) 

(a) f (x) is discontinuous at x = 1, 10, 15 

(b) f (x) is continuous at x = n/3, where n is 
any integer 


2/3 
()] f@de=1/3 
dd) Lim f(x) = 2 


8. Let 
[ (1+|cosx |) 1"! nxex<(an+)n/2 
fe =| eee x=(2n+1)n/2 
l Sag eee (Qn+1)xn/2<x<(n+1)x 
If f (x) is continuous in (nz, (n + 1) x) then 
(aja=1,b=2 (b)a =2,b=2 
(clha=2,b=3 (d)a=3,b=4 


10. 


. Iff(@) = (sin 


1)? cos (1/x), x# 5 then 
0 Py i= 
(a) f(x) is continuous everywhere in x € [- 1, 1] 
(b) f (x) is continuous no where inx € [- 1, 1] 
(c) f (x) is differentiable everywhere in 
xe(-1,) 
(d) f (x) is differentiable no where in 
xe [1,1] 
Let f(x) =[a+B sinx],xe¢ (0,n),ae€/, Bis 
a prime number and [x] is the greatest 
integer less than or equal to x. The number 
of points at which f(x) is not differentiable 
is 
(a) B 
(c) 2B +1 


(b)B-1 
(d) 2B-1 
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Record Your Score 


Max. Marks 





1. First attempt 


2. Second attempt (po 
3. Third attempt | must be 100% 





Answer 
Multiple Choice -I 
1. (c) 2. (a) 3. (d) 4. (c) 5. (d) 6. (d) 
7. (a) 8. (c) 9. (a) 10. (d) 11. (b) 12. (a) 
13. (d) 14. (b) 15, (a) 16. (a) 17. (a) 18. (b) 
19. (b) 20. (b) 21. (a) 22. (c) 23. (c) 24. (a) 
25. (c) 26. (c) 27. (d) 28. (a) 29. (b) 30. (d) 
Multiple Choice —Il 
31. (a), (b) 32. (b), (c) 33. (b) 34. (a), (b),(c) 35. (b), (c) 36. (a), (d) 
37. (a), (d) 38. (a), (b), (d) 39. (b), (c), (d)_ 40. (a), (c) 41. (a), (d) 42. (a), ic) 
43. (a), (c) 44, (a), (d) 45. (a), (b), (c), (d) 46. (b) 47. (b) 
48. (b) 49. (b) 50. (c) 51. (c) 52. (a), (c), (d) 53. (c) 
54. (a), (c) 55. (b) 
Practice Test 
1. (a) 2. (c), (d) 3. (d) 4. (a),(b),(d) 5. (c) 6. (c) 
7. (a), (c) 8. (b) 9. (b), (c) 10. (d) 
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§ 13.1. Theorems on Derivatives 
; d , _ & oO 
(i) che (x) & (X)} = ae fi (tT RO 
(ii) = (k F(9) - ko TUX), where kis any constant 
(iy Eth 0 . & CONES HCO he Hb. Aw 
aig 1 1X) « Fa ( ay aK? ete ig 


In particular Chain Rule 





ny Af 00) h(x). 2h who). 2 bw 
dx | 2 (x) [how 

(v) Ify = A(u), u= f(y) and v= (x) 

dy _ dy du a 


then Bee or ay. ae 


§ 13.2. Derivative of Parametric Equations 


: : ay _\ 
Ifx = f(} and y = g(b, then me ¢ 





§ 13.3. Derivative of Implicit Functions 


If f(x, y) = 0, then on differentiating of f(x, y) w.r.t. x, we get d/dx f(x, y) = 0, Collect the terms of 
dy/ dx and solve. 
Alternative Method : 





2) 
dy A Ox } 
dx (of 
Lay 
In particular 
if f(X1, X2, X3, ....., Xn) = O and Xo, Xs, ....., X, are the functions of x1 then 
of of of dxo af dx of Xn 





dx; Oxy bs axe dxi ax3 x4 TET Oita) 
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§ 13.4. Derivative of Logarithmic Functions 


: y=[A@l?™ ory = A(R). BO)... 
"gt (X). 92 (0). ga (X) .... 


then it is convenient to take the logarithm of the function first and then differentiate. This is called derivative of 
logarithmic function 


Note : Write [ f(0]9™ = e7” "') and differentiate easily 


or 


§ 13.5. Some Standard Substitutions 


Expression Substitution 
a-x x = asin®@ or acosé@ 
Va’ + x" X = atan® or acoté 
Van BS xX = asec®@ or acosecé 
NSS a afa=x X = acos@ or acos 20 
Ya-x Vat+x 


V(2ax — *) x 


a(1—cos 6) 
§ 13.6. Critical Points 


The points on the curve y = f(x) at which dy/dx = 0 or dy/dx does not exist are known as the critical 
points. 


§ 13.7. Rolle’s Theorem 


If a function f (x) is defined on [a, b] satisfying (i) fis continuous on [a, 5] (ii) fis differentiable on (a, b) (iii) 
f(a) = f(b) then ce (a, b) such that f’ (c) = 0. 


§ 13.8. Lagrange’s mean value Theorem 


Ifa function f(x) is defined on [a, b] satisfying 
(i) fis continuous on [a, 5] 


(ii) fis differentiable on (a, b) then ce (a, b) such that f’ (c) = Pblatiay 
§ 13.9. Test for the Constancy of a Function 


If at all points of a certain interval f’ (x) = 0, then the function f(x) preserves a constant value within this 
interval. 


§ 10.10. > - ‘¥ Method 


oT te a= FEF OLE =F ig Gay Zt 
Flan TO OH FE Ci Go-To OG 
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MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


: Seve a, 
Ifx =e" *, then re is equal to 


(a) (1 +log x)! 
(b) (1 + log x)” 
(c) log x (1 + log x)” e 





(d) None of these 
2. I pfx aie 4 J+ +22 =k, then k is equal to 
“a dx} ad 
(a) 0 (b) 1 
(¢)2 (d) none of these 
3. y=(14 9) +x) +25 22082 ) then 
x at x = Ois 
dx 
(a) 0 (b) -1 
(c) 1 (d) None of these 
4. Iixeo** then 2 is 
l l-x 
(a) a (b) p 
(c) f+ (d) None of these 





The derivative of sin’ | 


=} 2% \, 
to tan > fis 
(T] 


5 ji respect 





(a) 0 (b) 1 
1 
‘d)\ 
(c) ae (d) i 
lfx ay = {6 then = at (2, 2) is 
(a) -1 “eB 0 
(c) 1 (d) None of these 
If y = P (x) is a polynomial of degree 3 then 
d(ady 
2 a Pe equals 
(a)P’ (x)+P’ x (b) P” (x). P’” (x) 


(c) P (x). P’”’(x) (d) None of these 


8. 


10. 


11. 


12. 


13. 


14. 
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If 5) +3f/ © |=x+2and y=xf (x) then 


(=. is equal to 
de k=1 


(a) 14 (b) 7/8 
(c) 1 (d) None of these 
_ If 2°+2°>=2"*", then the value of @ at 
x=y=lis 
(a) 0 (b) -1 
(c) 1 (d) 2 
If f(x)=1x-21 and g(x) =fof (x), then for 


x > 20, g(x) = 


(a) 2 (b) 1 

(c)3 (d) None of these 

If f(x) =sin | (sin x) +cos | (sin x) and @ (x) 
=f (f (Ff (~))), then 6° (x) 

(a) 1 (b) sin x 

(c)0 (d) None of these 

If f(x) = (logo: x tan X) (loan y COt xX) i 


=] x B ‘ 
+ tan = |then f’ (0) is equal to 
or Ff’ (0) is eq 


(a) -2 (b) 2 
(c) 1/2 (d) 0 


1 
If Payer-tandxttyt=P+5, then 
1 


3 dv 
x y = equals 


dx 
(a) -1 (b) 0 
(c) 1 (d) None of these 
If variables xandy are related by the 


! 
=—=du, then ay is 


uation x= 
a J a +9) dx 


equal to 

1 aly oes 
(a) V1 + 99° (b) y 
(c) 1+ 9y° (d) 





=, 
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15. 


16. 


17, 


18. 


19, 


20. 


21. 


22. 


23. 


If yin =[x+ V14+x2], then (1 +x") yot+ xy] 
is equal to 





(a) n’y (b) ny? 

(c) ry? (d) None of these 
If f(x) =cot | ies Junen f’0) is 
(a) —1 (b) 1 

(c) log 2 (b) log 2 


The solution set of f’(x)>g’ (x) where 
f (x) = (1/2) 5 *! and g(x) = 5% + 4x log 5 is 
(a) (1, ee) (b) (0, 1) 

(c) [0, 22) (d) (0, ») 


If f’ (x) =g (x) and g’(x) =—f (x) for all x 
and f (2) = 4 =f’(2) then f7(19) + g (19) is 
(a) 16 (b) 32 

(c) 64 (d) None of these 

If $(x) be a polynomial function of the 
second degree. If (1) = (— 1) and ay, a», a3 
are in A.P. then @’ (a,), 0’ (a), 0’ (a3) are in 
(a) AP (b) GP 

(c) HP (d) None of these 

dy 
du 


If y=sinx° and u=cos x then — is equal to 


(a) — cosec x. cos x 
wr 


(b) 7320 cosec x". COS x 


Tt é 
(c) — —— cosec x. cos x 
lou 
(d) None of these 


The diff. coeffi. of f(log x) w.r.t x, where 
F(x) = log x is 
(a) x/log x (b) log x/x 
(c) (x log x) (d) None of these 
7 1+cos20)\ dy ._ ; 
If y= fees, C08 20 } ak at 0 = 31/4 is 
(a) -2 (b) 2 
(c)+2 (d) None of these 
If y= \ sin x+ Vsin+Vsinx+...00 then 
dy _ 
ie 
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2y-1 COS x 
(a) cos x (b) 2y-1 
2x-1 cos y 
() cos y (a) 2x-1 
= u (x) 57a We id 
m4. Let sf (x)= log { i u(2) = 4, ¥(2) 
= 2, u(2)=2, v (2) =1, then f’(2) is equal to 
(a) 0 (b) 1 
(c) -1 (d) None of these 
25. If Vix2+y%) =ae™ ©” a>0 then y” (0) 


27. 


28. 


29. 


30. 


IS 


(a) 2 rid (b) ae? 
2 
2 =—nx/2 . 
(c)- il (d) not exist 
If F’(x) =sin x + sin 4x . cos x then 
f'| 2x4 vate Ve is equal to 
\ 2 ) 12 
(aj-l_. (b) 0 
(c)-2V2n (d) None of these 
If P(x) is a _ polynomial such that 


P(x’ +1)={P(x)}?+1 and P(0)=0 then 
P’(0) is equal to 


(a)-l (b) 0 
(c) 1 (d) None of these 
If sin y =x sin (a + y) and 
ae Tan sow SS then the value of A is 
dx +x —2xcosa 
(a) 2 (b) cos a 
(c) sina (d) None of these 


The third derivative of a function f(x) 
varishes for all x. If f(0)=1,f’ (1)=2 and 
f” =-1, then f(x) is equal to 

(a) (- 3/2) x°+3x4+9 

(b) (- 1/2) x? -3x+1 

(c) (- 1/2) x° + 3x41 

(d) (- 3/2) x°- 7x +2 

If y=loge - 2)’ for x #0, 2 then y (3) is 


equal to 
(a) 1/3 (b) 2/3 
(c) 4/3 (d) None of these 
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MULTIPLE CHOICE-II 


Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Let f (x) = x" ,n being a non-negative integer, 
the value of n for which the equality 

f’ @+b)=f’ (a) +f’ (b) is valid for all 
a,b>Ois 

















(a)0 (b) 1 

(c) 2 (d) None of these 

ee ee +tan ! | 

L+x+x , Vx +3x+3 | 

+tan ! Spas | +..,+ up to n terms, 
x+5x4+7 | 

then y’ (0) is equal to 

a) — (b) - 

2 l+n ; l+n? 

(c) (d) None of these 

If fax tx’ fl) txf” 2)4+f” (3) for 


all x e R then 

(a) f(0) +f (2) =f) 

(b) f (0) +f (3) =0 

(ce) f() +f 3) =f (2) 

(d) None of these 

Let f be a function such that f(x+y) =f (x) 
+f(y) for all x andy and f(x)= (2x" + 3x) 
g(x) for all x where g(x) is continuous and 
g(0) = 3. Then f’(x) is equal to 

(a) 9 (b) 3 

(c)6 (d) none of these 


$e (ht dev 
If V(x+y) + Vy — x) =a, then = equals 
x 


(a) 2/a (b) — 2/a 

(c) 2/a’ (d) None of these 

If sin (x + y) = log (x + y), then o = 

(a)2 (b) -2 

(c) 1 (d) -1 

If y = logy {log, x} , then a is equal to 
log, e 1 

(a log, x x log. x (>) x log, x log, 2 


38. 


39. 


40. 


41. 


42. 


Objective Mathematics 


1 
) =e 
log, (2x)" 


Va+") -Va-") naa 
If y= Vietnam ( t), 


dv 
then ie 


3 J 

» ev) 
4 

py =F) = 1) 


fp 


(d) None of these 





(>= 

P{1+Vd-2)} 
1-VO-% 

@— EZ 


Letx “+y 
(a) atx=0, y 
(b) atx =0, y 
(c)atx= y=l, y 

(d) atx=1, y=0, y=1 
If f(x)=(1+x)" then the value of 
ro+r + Os LO, 


(b) 2” 
(d) None of these 
x sin x cos x 
If f(x)=|n!  sin(nn/2) cos (n 0/2) 
a a @ 
then the value of 


(a)n 
(c) >” -1 


Fe) atx=0 forn=2m+1 is 





(a) -1 (b) 0 
(c) 1 (d) independent of a 
If f (x) = sin jer 7 }: then 

+x 





(a) fis derivable for all x, with |x| < 1 
(b) fis not derivable at x= 1 

(c) f is not derivable at x =— 1 

(d) fis derivable for all x, with |x|> 1 
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43. 


If P(x) be a polynomial of degree 4, with 
P (2)=-1, P’ (2)=0, 
P’ (2) =2, P’” (2) =- 12 
then P’’(1) is equal to 


and Pr (2) = 24 
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(b) g’(2) =8 + 9’(1) 
(c) 9°(2) + f’"(3) =4 
(d) None of these 








=onJerg_ 
a nee 45. If Fe) =sin| 3 [x] -x for 2<x<3 and 
(c) 26 (d) 28 (x] denotes the greatest integer less than or 
44. Let <3 "ay ne equal to x, then f’ (V/3) is equal to 
eee Lae SOs: f he Sel) xn (a) Vn/3 (b) —Vit/3 
Be alae hen (2) —Vn (d) None of these 
(af) =4+f"(2) 
Practice Test 
M.M. 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer‘(s). 
(10 x 2 = 20} 
x 2 1 ox 
1. Ify=| f(t)sin tk @-#) dt, then = +4%y 5. If F(e)=-5), {4¢” 2 F(t) dt, then F (4) 
) dx* a 
equals equals 
(a) 0 (b) y (a) 32/9 (b) 64/3 
() k. F(x) (d) RF (x) ; eee ae me eee “a 
— 5 374.3 A x —y), f (x). and f(x +y) arein A-P., 
% If Va-2°)+Va-y°)=a@°-y*) and for all x, y and f (0) ¥ 0, then 
dy A I 1-y° (a) f (2) =f - 2) 
de FC NY (b) f(3) +#(- 8)=0 
. : (c) f’ (2) +f’ (- 2)=0 
then 
2,2 (d) f’ (3) =f’ (- 3) 
(a) f (x, y) =y/x (b) f (x, y) =y"/x —————————— 4 
lc aS 
(c) f (x, ») = 2y7/x” (@) f(x, y) =2x°/y" 7 If y=Vx+ Vy + x4 Vy +... then = 
3. If _1{ log, (e/x?} _1( 3+ 2 log, x is equal to 
thas 2 (1-61 2 
log, (ex*) OB. x | 1 yo-x 
e (a) (b) 3 
dy . ay-1 2y, — 2xy -1 
then dx. if (c) (2y - 1) (d) None of these 
i -1 
(a) 2 (b) 1 8. The derivative of cos ‘| ~— | at x=-1 
(c) 0 (d) -1 x +x 
3 is 
: dy. 
4. If x=acos0,y=b sin, then — is equal (a) -2 (b) -1 
S (c) 0 (d)1 
to s ) ( 
(a)| = 3b icosec' @ cot* 0 9. If J N@-2sin t) slags JE cos ¢ dt = 0, 
a , 
3b » a then ae ) is 
(b)| =3 |cosec” 6 cot 6 he 
“ (a) -3 (b) 0 
(e)| — ste (c) V3 (d) None of these 





3 
a 


(d) None of these 


4 
|casec 8 cot 8 
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10. If f, (x) =e"! for all ne Nand fo (x) =x (b) fy @). fr - 1) 


(ce) f, &). fp - th, i 
then © (f, (nyiwertiakte ©) f, @). fy-1 &) --- fo &)- fy @) 


d (a) Th fle) 
(a) f, (&) > dx {fr —-1 @)} 1=1 


Record Your Score 


1. First attempt 


2. Second attempt eed © 21 
3. Third attempt must be 100% 





Answers 
Multiple Choice -! 
1. (a) 2. (a) 3. (c) 4. (b) 5. (b) 6. (a) 
7. (c) 8. (b) 9. (b) 10. (b) 11. (c) 12. (c) 
13. (c) 14. (b) 15. (a) 16. (a) 17. (d) 18. (b) 
19. (a) 20. (c) 21. (c) 22. (b) 23. (b) 24. (a) 
25. (c) 26. (c) 27. (c) 28. (c) 29. (c) 30. (b) 
Multiple Choice -Il 
31. (a), (c) 32. (b) 33. (a), (b), (c) 34. (a) 35. (c) 36. (d) 
37. (a), (b) 38. (a), (b) 39. (c) 40. (b) 41. (b), (d) 
42. (a), (b), (c), (d) 43. (c) 44. (a), (b),(c) 45. (b) 
Practice Test 
1. (c) 2. (d) 3. (c) 4. (c) 5. (a) 6. (a), (c) 
7.(b) 8. (b) 9. (c) 10. (a), (c), (d) 
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TANGENT AND NORMAL 





§ 14.1. Tangent and Normal 


The equation of the tangent at a point (xo, yo) to the 
curve y = f(x) is 
_({y t» 
\ XO, Yo) 


equation of the normal at a point (xo, yo) to the curve 
y= fis 


oe Xo, Yo) 


Note : (i) If tangent is parallel to the x-axis or normal 


-4 
a (X— Xo) 
SAK 





Fig.14.1. 


is perpendicular to x-axis then & = 0. 
dx 
(0, Yo) 


(ii) If tangent is perpendicular to the x-axis or normal is parallel to the x-axis then = } = 0: 


%, Yo) 
2) 
Yo : | dx 
; = “Qo. ) 
Length of the Tangent : I(PT) = ay 
| 


OX J 6, 6) 

“NY 1+ | 

Length of the Normal : I(PN) = yo ax 
(Xo, Yo) 


Length of the Subtangent : 1(TM) = ee 


(aw 


Length of the Subnormal : I(MN) = yo- ( $ | 
- %, Yo) 


e\2 


§ 14.2. Equations of Tangent and Normal if the Equation of the Curve in Parametric Form 


If x = f(, and y = g(d 


gy _ gi 
then am f(f) 
In this case, the equations of the tangent and the normal are given by 


y-gi) = Ftp FD) 


and Y- 9D) (+ (x= f(D) fF’ () = 0. 
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§ 14.3. The angle between two Curves 


Let y = f(x) and y = Gx) be two cures and 
P(X, yo) be a common point of intersection. 

Then the angle between the two curves at 
P (x0, yo) is defined as the angle between the tangents 
to the curve at P and it is given by 

f’ (xo) - gf (x0) 

1+ f° (x) . J (20) 
If the curves touch each other at P, then 6 = 0°; so 
that f’ (2) = gf (00) 


tene@ — 





If the angle @ is a right angle, the curves are said y’ 
to cut orthogonally then : 
f’ (%) g (Xo) a 1 Fig.14.2 


MULTIPLE CHOICE-I 


Each question is this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. The equation of the tangent to the curve (aa +b =a +P" 
y=1—e” at the point of intersection with (b) a’- bb? =a° - p’ 
the y-axis is (a -P=a'+ B? 
(a)x+2y=0 (b) 2x+y=0 


(d) a’ +b? =a? - B’ 





-y=2 - (dN f th 
yey (O).None of these 6. The slope of the tangent to the curve 
: <r ae x 
2. The line aa he 1 touches the curve =f os at the point where x = 1 is 
y=be zi at the point | (a) 1/4 (b) 1/2 
(a2 ) (b) ~a, - (c) 1 (d) None of these 
: * 7, The equation of the tangent to the curve 
(c) ( a= (d) None of these aye! : 
\b y=e ~ atthe point where the curve cuts the 
odour , line x — 1 is 
3. The chord joining _the led where tye wyewsre 
x=pandx=gq on the curve y=ax + bx+c (c)yt+ex=1 (d) None of these 


is parallel to the tangent at the point on the WIT the uingent 1OMne ears Ne ee aa 


fe ag eas any point on it cuts the axes OX and OY at 
eee a) Cpa @) P and Q respectively then OP + OQ is 
(c) > (d) None of these (a) a/2 (b) a 
(c) 2a (d) 4a 
9. If the tangent at (1, 1) on y" =x(2- x) 
meets the curve again at P, then P is 


4. If the tangent to the curve xy + ax + by =0 at 


(1, 1) is inclined at an angle tan '2 with 
x-axis, then 


— ath = ~ eo (a) (4, 4) (b) (-1, 2) 
s a S eg (c) (9/4, 3/8) (d) None of these 
: : 10. The tangent to the curve 


2 2 2m? 
ne xy 
5. If the curves 5 +45 =1 and=>-*5=1 cut 
a ob o E 





x =a V(cos 26) cos 0, y= a Vcos 20 sin@ at 
the point corresponding to 6 = 7/6 at 
each other orthogonally, then (a) parallel to the x-axis 
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11. 


12. 


13. 


(b). parallel to the y-axis 

(c) parallel to line y =x 

(d) None of these 

The area of the triangle formed by the 
positive x-axis, and the normal and tangent to 
the circle x +y =4at(l, V3) iS 


(a) V3 (b) 2 V3 
(c) 4V3- (d) None of these 
The distance between the origin and the 


normal to the curve y = e* +x atx =O0is 


(a) 2/V3- (b) 2/V5 
(c) 2/N7 (d) none of these 
The value of m for which the area of the 


triangle included between the axes and any 
tangent to the curve x”y = b” is constant, is 


MULTIPLE CHOICE -II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


16. 


17. 


18. 


19. 


If the line ax + by + c=0 is a normal to the 
curve xy = 1. Then 


(a)a>0,b>0 (b)a>0,b<0 
(c)a<0,b>0 (d)a<0,b<0 
The normal to the curve represented 


parametrically by x =a (cos 6+ 6 sin 8) and 
y =a (sin 6 — 6 cos 8) at any point 9, is such 
that it 

(a) makes a constant angle with the x-axis 

(b) is at a constant distance from the origin 
(c) touches a fixed circle 

(d) passes through the origin 

If the tangent at any point on the curve 
x + y" =a cuts off intercepts p and q on the 


Oe = 473 


co-ordinate axes, the value of p “°+q ~~ is 
(a) a”? (by a 2 

(c) a@ (d) None of these 

If y=f(x) be the equation of a parabola 


which is touched by the line y =x at the point 
where x = 1. Then 

(a) f’(0) =f") 

(b) f"(1) =1 

(c) f(0) +f’ (0) +f"(0) = 1 

(d) 2f(0) = 1 -f7 (0) 


14. 


15. 


20. 


21. 


22. 


23. 


24. 


121 
(a) 1/2 (b) 1 
(c) 3/2 (d) 2 
The acute angles between the curves 


y= Ix? -11 and y=|x"-3 | at their points of 
intersection is 

(a) 1/4 (b) tan”! (4 V2.7) 

(c) tan” ‘ (47) (d) none of these 

If f(x) =x/sinx and g(x)=x/tanx where 
0 <x <1 then in this interval 

(a) both f (x) and. g (x) are increasing functions 
(b) both f (x) and g (x) are decreasing functions 
(c) f (x) is an increasing function 

(d) g (x) is an increasing function 


Let the parabolas y= x +ax+band 
y =x (ec —x) touch each other at the point (1, 
0) then 


(a)a=-3 (b) b=1 
(c)ce=2 (d)b+c=3 
The point of intersection of the tangents 


drawn to the curve xy =1-y at the points 
where it is meet by the curve xy=1-—y, is 
given by 


(a) (0, -1) (b) (1, 1) 

(c) (0, 1) (d) none of these 

If y=4x-5 is a tangent to the curve 
y = px +q at (2, 3) then 

(a)p=2,q=-7 

(b) p=-2,q=7 

(c)p=-2,q=-7 

(d) p=2,q=7 

The slope of the normal at the point with 


abscissa x = — 2 of the graph of the function 
f@=lx -xlis 


(a) -1/6 (b) -1/3 
(c) 1/6 (d) 1/3 
The subtangent, ordinate and subnormal to 


the parabola y’ = 4ax at a point (diffcrent 
from the origin) are in 
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(a) AP. (b) G.P. (a{ 9 4 \ (b) (-P- 4.) 
(c) H.-P. (d) None of these | V3’ V13 | V¥13 > V13 
25. A point on the ellipse 4x’ + Oy? = 36 where (c) (oe mel (d) None of these 
the tangent is equally inclined to the axes is ( V3 13 | 
Practice Test 
MM : 20 Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. The curve y-e”+x=0 has a vertical 
tangent at the point 

(a) (1, 1) (b) at no point 

(c) (0, 1) (d) (1, 0) 


x 
- For Fix) =[ 2|¢| dt, the tangent lines 
“0 


which are parallel to the bisector of the first 
co-ordinate angle is 


(a)y=x-4 (b) y= xt4 
3 3 
(y= Hx-9 QMy=xt5 


. The tangent to the graph of the function 
y=f (x) at the point with abscissa x=1 
form an angle of x/6 and at the point x =2 
an angle of x/3 and at the point x=3 an 
angle of n/4. The value of 


3 3 
IF fF! (x) Fe) dx + ?. f" (x) dx 


(f” (x) is suppose to be continuous) is 


4V3-1 3V3-1 
(a) “4/3 (b) a) 
(c) 4-N8 (d) None of these 


- The slope of the tangent to the curve 


+i ap 1e.. 
y=] cos ¢’ dt atx =7-—is 











v2 
( “ve | ( ‘Ve o1 
a) | 9 rH 4 (b) 4 i 
2 ‘ 
(c) Es ; Tt (d) None of these 


; The uae of the tangents to the curve 
y= x‘ from the point (2, 0) not on the curve, 
are given by 
(a)y=0 (b)y-1=5(@-1) 


[10 x 2 = 20] 
(c) _ 4098 2048/8 } 
of: ban” id 3 
a2 B0F 9g 
(Dy 943 = 81l~ 3 
If the parametric aed of a curve given 


/ 


by x= e cot ty- e sin t, then the tangent 
to the curve at the point ¢ = 7/4 makes with 
axis of x the angle 


(a) 0 (b) n/4 
(c) 2/3 (d) x/2 
7. For the curve x=?"- ly= Pe t, the 
tangent line is perpendicular to x-axis when 
(a)t=0 (b) t = ve 
(ot=/% (@r=- 
V3 V3 
8. If the subnormal at any point on 


10. 


l-n 


y=a x” is of constant length, then the 
value of n is 


(a) -2 (b) 1/2 
(c) 1 (d) 2 
The tangent and normal at the point 


Pat’, 2at) to the parabola y” = dax meet 
the x-axis in T and G respectively, then the 
angle at which the tangent at P to the 
parabola is inclined to the tangent at P to 
the circle through 7,P,G is 


(a) tan? ¢” (b) cot”? ¢? 
(c)tan “t (d) cot”? 
The value of parameter a so that the line 


(8-a)x+ay+ (x? —1)=0 is normal to the 
curve xy = 1, may lie in the interval 

(a) (— %, 0) U (3, ©) (b) (1, 3) 

(c) (-3, 3) (d) None of these 
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Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt | 
3. Third attempt must be 100% 





Answers 
Multiple Choice -I 
1. (a) 2. (d) 3. (a) 4. (b) 5. (c) 6. (b) 
7. (d) 8. (b) 9. (c) 10. (a) 11. (b) 12. (b) 
13. (b) 14. (b) 15. (c) 
Multiple Choice —il 
16. (b), (c) 17. (b), (c) 18. (a) 19. (a), (b), (c) (d) 20. (b), (d) 
21. (c) 22. (d) 23. (a) 24. (b) 25. (a), (b), (c) 
Practice Test 
1. (d) 2. (a), (b) 3. (d) 4. (b) 5. (a), (c) 6. (d) 
7. (a) 8. (b) 9. (c) 10. (a) 
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MONOTONOCITY 





§ 15.1. Monotonocity 


A function f defined on an interval [a, b} said to be 
(i) Monotonically increasing function : 

If x2>x1 = (x2) >F(x1), V x1, Xe € [a, D] 
(ii) Strictly increasing function : 

If x2> x1 => fF (x2) > f(x1), Vo x4, x2 © [a, D] 
(iii) Monotonically decreasing function : 

If x2 > x1 => f(x) < F(x1), Vo x41, x2 € [a, b] 
(iv) Strictly decreasing function : 

If x2>Xx1 = F(x2)<f(x1), V x, x2 € [a, D] 


§ 15.2. Test for Monotonocity 


(i) The function f (x) is monotonically increasing in the interval [a, b}, if f’ (x) > 0 in [a, BJ. 
(ii) The function f(x) is strictly increasing in the interval [a, b], if f’ () > Oin [a, b]. 
(iii) The function f (x) is monotonically decreasing in.the interval [a, b], if f’ (x) < 0 in [a, b} 
(iv) The function f (x) is strictly decreasing in the interval [a, b], if f’ (x) < O in [a, D]. 


MULTIPLE CHOICE —I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whicheven is appropriate. 

















1. Let yexre", then the interval in which y (a) (Se) 
increases with respect to x is (b) o43= =) ULL, 29) 
(a) (— 2, 2°) (b) (— 2, 0) a 
(c) 2, 9) (d) (0, 2) (){-3,5-~4 \U@. 03) 
‘ : ‘ ‘Sa Wr ; P | 2 / 
2. The function f(x) =cos| Pah decreasing in (d) [1, ©) 
the interval ae 4, On which of the following intervals is the 
(a) (2n+1,2n),neN function x'™ + sin x — 1 decreasing ? 
(b) ( a T° on |\,neN @ ” mae) © 3 NB) (D8) 
ae ‘ f (c) | an | (d) None of these 
| ; }: newN . ; 
2n+2°2n+) : ee es 
(d) Nofie dfithiése §. The function f(x)=log (1 +x) - aie |S 
3. The set of all values of a for which the increasing on 
function (a) (0, °°) (b) (— 2, 0) 
F(x) =| Se A ald \.3 =: Spot bg’ (c) (— 09, 0) (d) None of these 
ae: } 


decreases for all real x is 
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10. 


, _asinx+bcos x 
RAGS csinx+dcos x 
x then 

(a) ad—be>0 


(c) ab-cd>0 


is decreasing for all 


(b) ad— be <0 
(d) ab—cd<0 


If f(x) = (ab— bP —2) x4 | (cos* @ + sin“) 


d@ is decreasing function of x for all xe R 
and be R, b being independent of x, then 

(a) ae (0, V6) (b) ae (- V6, V6) 
(c)aeé (- V6, 0) (d) none of these 

The value of a in order that f(x) =3 sin x 
— cos x — 2ax + b decreases for all real values 
of x, is given by 


(aja<1_ (b)a>1 

(c)a>v2 (d)a<v2 
: _ iIn(tw+x). 

The function f (x) = Tow ey (CE is 


(a) increasing on [0, e2) 

(b) decreasing on [0, e) 

(c) increasing on [0, 7/e) and decreasing on 
[™/e, oo) 

(d) decreasing on [0, 7/e) and increasing on 
[m/e, c) 

The function f defined by f(x) = (x +2) e “is 

(a) decreasing for all x 

(b) decreasing on (— «, — !) and increasing in 
(— 1, &) 


MULTIPLE CHOICE -II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


16. 


17. 


Let h(d =f) - (f(O} + {fd} for all 
real values of x. Then 

(a) h is increasing whenever f (x) is increasing 
(b) A is increasing whenever f ’(x) < 0 

(c) his decreasing whenever fis decreasing 
(d) nothing can be said in general 


Fa9 . 
If o= 15 ero -x) Wxe 3,4 
where f (x) > 0 V x € (— 3, 4), then (x) is 

rahe 
(a) increasing in | ei 14 





bh |w 


f 
(b) decreasing in -3,- 


11. 


12. 


13. 


14. 


15. 


18. 


19. 


125 


(c) increasing for all x 

(d) decreasing in (— 1, c) and increasing in 
egal). 

If a<0, the function f(x)=e"+e “ is a 

monotonically decreasing function for values 

of x given by 

(a) x>0 

(c)x> 1 


ax 


(b)x <0 
(d)x< 1 


y={xQx- 3)? increases for all values of x 

lying in the interval 

(a)O<x<3/2 (b)O0<x<0 

(c) -w~<x<0 (d) 1<x<3 

The function f (x) = tan x — x 

(a) always increases 

(b) always decreases 

(c) never decreases 

(d) some times increases and some times 
decreases 

If the function f(x)=cos|xl-2ax+b 

increases along the entire number scale, the 

range of values of a is given by 

(a)asb (b) a= b/2 

(c)as—1/2 (d) a>—-— 3/2 

The function f (x) =x V(ax — 5). a>0O 

(a) increases on the interval (0, 3a/4) 

(b) decreases on the interval ( 3a/4 ,a) 

(c) decreases on the interval (0, 3a/4) 

(d) increases on the interval ( 3a/4 ,a 


wd 


(c) increasing in -=,0 | 


N| 


2) Sp 
(d) decreasing in| 0,5 


Which of the following functions are 
decreasing on (0, 1/2) ? 

(a) cos x (b) cos 2x 

(c) cos 3x (d) tan x 

If o(@=f(x)+f(2a—x) and f’(x)>0, 
a>0O,0<x< 2a then 

(a) (x) increases in (a, 2a) 

(b) (x) increases in (0, a) 

(c) d(x) decreases in (a, 2a) 
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(c) indentity function 
(d) not necessarily monotonic function 


, a A abr SLA x #0. Then f(x) is 


\ 


(a) mii. in[-5, Olul aa 
Olu i 
) \ 


2) 


Ba ie 2 (28) 


(b) mids in - 


nl 


1 


(d) m.d. in} — 9, 5 > iV{o, = 


2 
Let f’ (x) >0 and g’(x) <0 for all xe R. 
Then 

(a) f{g@)} >f{g@+ 1} 

(b) f(g &)} >f{g@-1)} 

(c) g {f(x)} >g {f(x + 1)} 

(d) g {f@}>8 @-1)} 








Practice Test 


126 

(d) (x) decreases in (0, a) 

20. If = f(x) =2x+cot” y+ log (1 py’ - x), 
then f (x) 
(a) increases in (0, ce) 
(b) decreases in [0, oo) 
(c) neither increases nor decreases in (0. 2) 
(d) increases in (— °¢, °°) 

21. If f(x) - ax’ — 9x? + 9x +3 is increasing on 
R, then 
(a) a<3 (b) a>3 
(c)a<3 (d) None of these 

22. Function f@e=lxl-lx-11 is 
monotonically increasing when 
(a)x<0 (b) x> 1 
(c)x<l (d)O<x<1 

23. Every invertible function is 
(a) monotonic function 
(b) constant function 

M.M. 20 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


Let f(x) =x? +x +bx +5 sin’x be an 
increasing function in the set of real 
numbers R. Then aandbO satisfy the 
condition 

(a) a” -— 3b -15>0 

(b) a” - 3b + 15 >0 


(c) a? -— 3b - 15 <0 
(d)a>Oandb>0 


» Let Q (~) =f @)+f(1-x) 


and f (x) <0, 0 <x <1, then 
(a) Q increases in [1/2, 1] 
(b) @ decreases in [1/2, 1] 
(c) Q decreases in [0, 1/ 2] 
(d) Q increases in [0, 1/2] 


. Iff: R 3 RB is the function defined by 
Fe = Be 
f («x)= a ee , then 
e +e 


(a) f (x) is an increasing function 
(b) f (x) is a decreasing function 
(c) f (x) is onto (surjective) 

(d) None of these 


4, 


[10 x 2 = 20] 


If f’(x) =| x | — {x} where {x} denotes the 
fractional part of x, then f(x) is decreasing 
in 
(a)| - 37° | 0) 5.2 | 

a 
| -4 % a | ba 


. The a. to which b may belong so that 


the function 


es 
f(x)= ee jo 5r 46 


is increasing at every point of its domain is 








(a) [-7,-1] (b) [— 6, — 2] 
(c) [2, 2-5] (d) [2, 3] 

. For x > 1, y=log, x satisfies the inequality 
(a)x-1>y (b)x”-1>y 
(c)y>x-1 (d = 

- The function f(x)=x* decreases on the 
interval 
(a) (0, e) (b) (0, 1) 

(c) (0, 1/e) (d) None of these 
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8. Let the function f(x)-sinx+cosx, be 9. Let f(x)= fe (x-1)(x-2)dx. Then f 
defined in [0, 27], then f (x) 


3 2 in the int 1 
(a) increases in (1/4, 1/2) Be essen ie ones 


> (a) (- bracers 2) (b) (- 2, a 1) 
(b) decreases te os (c) (1, 2) (d) (2, ©) 
(c) increases aa 0, a a | re 2n 10. For all x € (0, 1) 

oll ae oe ; (ale’>1l+x (b) log, (1 +x) <x 
BUCO DEE in| "4 | 4 | ash (c) sin x >x (d) log, x > x 


Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt aie 
. Third attempt must be 100% 





Answers 
Multiple Choice -I 
1. (d) 2. (d) 3. (b) 4. (d) 5. (a) 6. (b) 
7. (b) 8. (b) 9. (b) 10. (d) 11. (a) 12. (a) 
13. (a) 14. (c) 15. (a) 
Multiple Choice -I! 
16. (a), (c) 17. (a), (b), (c), (d) 18. (a), (b) 19. (a), (d) 20. (a), (d) 
21. (b) 22. (d) 23. (a) 24. (a), (d) 25. (a, c) 
Practice Test 
1. (c) 2. (b), (d) 3. (d) 4. (a) 5. (a), (b), (c), (d) 
6. (a), (b), (d) 7. (c) 8. (b), (c) 9. (c) 10. (b ) 
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§ 16.1. Maxima and Minima 


From the figure for the function y = f(x), we find that the function gets local maximum and local 


minimum. The tangent to the curve at these points are parallel to x-axis, i.e., ¥ = 0. 


Greatest 
value/absolute 
maximum 












Local maximum 


Local maximum 


Local minimum 


Local minimum 


Least 
value/absolute 
minimum 


Fig. 16.1. 


§ 16.2. Working Rule for Finding Maxima and Minima 


(a) First Derivative Test : 

To check the maxima or minima at x = a 

(i) If f’ (x) >0 at x< a and f’ (x) <0 at x> aie. the sign of f’ (x) changes from + ve to — ve, then f(x) 
has a local maximum at x = a. 


Greatest value 












Local maximum 


Local maximum 
Local minimum 


Local minimum 


Least value 


Fig. 16.2. 
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Maximum 
i A 





Fig. 16.3. 
(ii) If f’ (x) <0 at x< aand f’ (x) >0 at x> a ie. the sign of f’ (x) changes from — ve to + ve, then f(x) 
has a local minimum at x = a. 


(iii) If the sign of f’ (x) does not change, then f(x) has neither local maximum nor local minimum at 
x = a, then point ‘a’ is called a point of inflexion. 


(b) Second derivative Test : 

(i) If f’’ (a) <O and Ff’ (a) = 0, then ‘a’ is a point of local maximum. 

(ii) If f’ (a) > 0 and f’ (a) = O, then ‘a’ is a point of local minimum. 

(ili) If f’ (a) = O and f’ (a) = O then further differentiate and obtain f’”” (a). 

(iv) iff’ (a) = fF’ (a) = fF" (a) = ....= F7- Ya) = 0 and f(a) # 0. 

If n is odd then f(x) has neither local maximum nor local minimum at x = a, then point ‘a’ is called a 
point of inflexion. 

If nis even, then if f(a) <0 then f(x) has a local maximum at x = a and if f?(a)>0 then f(x has a 
local minimum at x = a. 


Note : Maximum or minimum values are also called local extremum values. For the points of local 
extremum either f/'(x) — 0 or f’ (x) does not exist. 


§ 16.3. Greatest and Least Values of a Function 


Given a function f(x) in an interval [a, 5], the value f(c) is said to be 
(i) The greatest value of f(x) in [a, 5] if f(c) > f(x) for all xin [a, b]. 
(ii) The least value of f(x) in [a, b] if f (¢) < f(x9 for all x in [a, BJ. 





Two important tips : (i) If y= oe ; 
1 FLW 
Let Z =3 =e {If degree of g (x) < degree of f(x)} 
yw 


if zis minimum => yis maximum. 
if zis maximum = yis minimum. 


(ii) Stationary value : A function is said to be stationary for x= c, then f(c) is called stationary value if 
F’(c) =0. 
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MULTIPLE CHOICE - | 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. The 


greatest value of the function 


Ff (x) =2 sin x + sin 2x on the interval 0, an 
1S 

3 V3, 
(a) 


2 
(c) 3/2 





(b) 3 
(d) None of these 


. The points of extremum of the function 


x 2 
F(x)= ij (mT P)dt are 


(b) 0 
(d)+2 


(a) +1 
(c)+ 1/2 


. A function f such that f’(2) =f"(2) =0 and f 


has a local maximum of —17 at 2 is 
(a) (x - 2)" (b) 3 - (x-2)" 
(c)-17-(- 2) (d) None of these 


. The difference between the greatest and the 


least value of the function 
x 
fy=f (+141) de on [2, 3]is 
d 


(b) 47/6 
(d) 59/6 


(a) 37/6 
(c) 57/6 


- Let f(x) =a—-—(x- a then maxima of f (x) 


is 
(a) 3 
(c)a 


(b)a-3 
(d) None of these 


. Let f(x) be a differential function for all x, If 


f(l)=—-2andf’ (x) >2 for all x in [1, 6], 
then minimum value of f (6) = 


(a)2 (b) 4 

(c)6 (d) 8 
7. The point in the interval [0,2] where 

f (x) =e" sin x has maximum slope is 

T. Tt 

(a) 3 (b) 5 

(c) % (d) None of these 
8. Let 

if tx? See sin!(3+sin— | x#0 

{@)= a 


0 ,x=0 


h-) 


10. 


11. 


12. 


13. 


14. 


Objective Mathematics 


then number of points (where f (x) attains its 
minimum value) is 
(a) 1 
(c)3 


(b) 2 
(d) infinite many 


. If f(x) =alog ,|x!+ bx? +x has extremum 


at x — 1 and x — 3 then 

(a) a=-3/4, b=~-1/8 

(b) a=3/4,b=-1/8 
(c)a=—3/4,b=1/8 

(d) None of these 

Let f(x) =142x7 + 27x44 ...4+2)°°°. Then 
F (x) has 

(a) more than one minimum 
(b) exactly one minimum 
(c) at least one maximum 
(d) None of these 


_jsn ‘atx, 0<x<l 
Leifin)={ oy Ye MS 

f (x) can have a minimum at x = 1 is the value 
of ais 

(a) 1 (b) -1 

(c) 0 (d) None of these 

A differentiable function f(x) has a relative 
minimum at x=0 then the function 
y=f(x)+ax+b has a relative minimum at 
x =0 for 

(a) all a and all b 
(c) all b>0 


(b) all bifa=0 
(d) alla>0O 


The function f(x)=f (2(t-1) (t-2)' 
1 


+3(t- 1} (t= 2)"} dt attains its maximum at 
x= 

(a) 1 (b) 2 

(c) 3 (d)4 

Assuming that the petrol burnt in a motor 
boat varies as the cube of its velocity, the 
most economical speed when going against a 
current of c km/hr is 
(a) (3c/2) km/hr 

(c) (S¢e/2) km/hr 


(b) (3¢/4) km/hr 
(d) ( ¢/2) km/hr 
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15. 


N Characters of information are held on 


magnetic tape, in batches of x characters 


each, the batch processing time is a+ Bx 


seconds, @ and are constants. The optical 
value of x for fast processing is, 


MULTIPLE CHOICE -II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


16. 


17. 


18. 


19, 


20. 


21. 


Let f(x) =cos x sin 2x then 
(aymin f(@) >-7/9 
ve (=n, 1) 


(b)min f(x) >-9/7 
xé€ (—7, 0) 
(c)min f(x) >-1/9 
ve [-7. 1] 

(d) min f(x) >-2/9 
ve [- 7, nt] 


The minimum value of the function defined 
by f(x) = maximum {x.x+ 1,2 —x} is 
(a) 0 (b) 1/2 
(c) | (d) 3/2 
x +3x, -1<x<0 


Let f(x) = -sinx, O<x<27/2 


T 
—l-cosx, 5 <xS0 


Then global maxima of f(x) equals and 
global minima of f (x) are 

(a)—1 (b) 0 

(c)-3 (d) -2 

On [l,e], the least and greatest values of 
f= In xis 











(a) esl (b) l, é 
(c) 0, e (d) none of these 
The minimum value of 
l | ; 
| ba em 1+ — |ts 
| sin @}{ cos & 
(a) | (b) 2 


(c) 2)? (d) None of these 


The fuel charges for running a train are 
proportional to the square of the speed 
generated in miles per hour and costs Rs. 48 
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22. 


23. 


24, 


25. 
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© V5 wv £ 


per hour at 16 miles per hour. The most 
economical speed if the fixed charges i.e., 
salaries etc. amount to Rs. 300 per hour. 

(a) 10 (b) 20 

(c) 30 (d) 40 

The maximum area of the rectangle that can 
be inscribed in a circle of radius r is 


(a) mr’ (b) r° 
Oley (@) 2° 


Let f (x) = ax’ + bx” +cx +1 have extrema at 

x=a, 8 such that aB <0 and f(a). f(B) <0 

then the equation f (x) = 0 has 

(a) three equal real roots 

(b) three distinct real roots 

(c) one positive root if f (a) < 0 and f(B) > 0 

(d) one negative root if f(a) > 0 and f(B) <0 

Let f(x) be a function. such that f’(a) #0. 

Then at x =a, f (x) 

(a) can not have a maximum 

(b) can not have a minimum 

(c) must have neither a maximum nor a 
minimum 

(d) none of these 

A cylindrical gas container is closed at the 

top and open at the bottom; if the iron plate 

of the top is 5/4 times as thick as the plate 

forming the cylindrical sides. The ratio of the 

radius to the height of the cylinder using 

minimum material for the same capacity is 

(a) 2/3 (b) 1/2 

(c) 4/5 (d) 1/3 
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132 Objective Mathematics 
Practice Test 
M.M: 20 Time : 30 Min 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
1. Let f (x)= @ - 1)" (x? +x +1) then f(x) has (b) Function has interval of increase and 
local extremum at x = 1 when decrease 
(a)n =2 (b)n=3 (c) Greatest and the least values of the 
(c)n=4 (d)n=6 function exist 
2. The critical points of the function f’(x) (d) Function is periodic 
where f (x) = at 8 7. Let f (x) = (x - 1)” (x - 2)",x © R, Then each 
x critical point of f(x) is either local 
(a) 0 (b) 2 maximum or local minimum where 
(c) 4 (d) 6 (a)m=2,n=3 (b)m=2,n=4 
ant aa xan + 10x-5, x<1 (c)m=3,n=4 (d)m=4,n=2 
— 2x + logs (b~-2), x>1 8. The number of solutions of the equation 
the set of values of 6 for which 7 (x) have af 4 g (x) = 0, where a > 0, g (x) #0 
greatest value at x = 1 is given by and has minimum value 1/2 is 
(aj1<b<2 (b) 6 = (1, 2} (a) one (b) two 
(dbe (--,-D (d) None of these (c) infinite many (d) zero 
z 
4, Let f(x) =f oA u dt (x > 0); then f (x) has 9. Let f (x)= sin = , O<x<1 iin 
(a) maxima when n = - 2, - 4, — 6, ..... 3-2x,x>1 
(b) maxima when n = - 1, - 3, - 5, .... (a) f (x) has local maxima at x = 1 
(c) minima when n = 0, 2, 4, ..... (b) f (x) has local minima at x = 1 
(d) minima when n = 1, 3, 5, ..... (c) f (x) does not have any local extrema at x = 1 
5. Let f: (a,b] + R be a function such that for (d) f (x) has global minima at x = 1 
c € (a,b), f’ () =f"(c) =f") =f (c)=f'(c)=0 10. Two towns AandB are 60 km apart. A 
then school is to be built to serve 150 students in 
(a) fhas local extremum at x =c town A and 50 students in town B. If the 
(b) f has neither local maximum nor local total distance to be travelled by all 200 
minimum atx =c students is to be as small as possible, then 
(c) fis necessarily a constant function the school should be built at 
(d):it is difficult to say whether (a) or (b) (a) town B (b) 45 km from town A 
6. From the graph we can conclude that the (c) town A (d) 45 km from town B 


(a) Function hag some roots 
Record Your Score 


Max. Marks __ 
1. First attempt j 


2. Second attempt 


: (rer emer tan} 
3. Third attempt i_must be 100% _| 
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Answers 
Multiple Choice -1 
1. (a) 2. (a) 3. (c) 4. (d) 5. (c) 6. (b) 
7. (b) 8. (a) 9. (a) 10. (b) 11. (d) 12. (b) 
13. (a) 14. (a) 15. (c) 
Multiple Choice -Il 
16. (a), b) 17. (d) 18. (b), (d) 19. (c) 20. (c) 21. (c) 
22. (d) 23. (b), (c),(d) 24. (d) 25. (d) 
Practice Test 
1, (a), (c), (d) 2. (a), (b), (d) 3. (d) 4. (a), (d) 5. (d) 6. (b) 
7. (b), (d) 8. (d) 9, (a) 10. (c) 
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17 


INDEFINITE INTEGRATION 





17.1. Methods of Integration 


(i) Integration by Substitution (or change of independent variable) : 
If the independent variable x in J f(x) dx be changed to t, then we substitute x = (fie, dx = 0’ (f at 


* J fom ax = | Fo (0) 0’ (0 at 
which is either a standard form or is easier to integrate. 
(ii) Integration by parts : 

If uand vare the differentiable functions of x then 


J u.v dx = uf udx - f I ag ul(f var | ax 
‘ ax }\ 
17.2. How to choose Ist and IInd functions : 

(i) If the two functions are of different types take that function as Ist which comes first in the word 
ILATE where I stands for inverse circular function, L stands for logarithmic function A stands for 
Algebraic function, T stands for trigonometric function and E stands for exponential function. 

(ii) If both functions are algebraic take that function as Ist whose differential coefficient is simple. 

(iii) If both functions are trigonometrical take that function as IInd whose integral is simpler. 
Successive integration by parts : 
Use the following formula 


J uvax = uvi—- U ve+ UU" V3 -U" vg te + 
b evcs £191 Pe 1) ix 


where u” stands for nth differential coefficient of uw.r.t. x and Vn stands for nth integral of v w.r.t. x. 


Note : [ dx wastes LA Be . 1-cos@=versé | 
-I(2ax - ) > (a] 1 — sin 6 = covers 6/ 
Cancellation of Integrals : 
ie. f eX{ fit f(x} dx = e Fixyte. 


17.3. Evaluation of Integrals of Various Type 
Type |: Integrals of the type. 


’ 


6 i/——=—. wf —— , (i) | Vi@e + bx+ 0) ox 
ax’ + bx+c (ax + bx +0) 

Rule : Express ax’ + bx + cin the form of perfect square and then apply the standard results. 
Type Il : Integrals of the type 
xX + a px q ” (Pox + pix” * 4... 4 Da—1X+ Pn) 
(i) — Pai __ dx (ii dx iii [ ob 

bernaran : O) oe (ax + bx +c) ‘ 

ax b (2ax + b) dx pb- dx 
Rule for (i) : SSeS = aig) Cee | a eee 
late (24° (ax + bx +0) a J ax +bx+c 
= Gziniatsbxsel+ a2 Vf a 


2a )" aX’ +bx+e 
The other integral of R.H.S. can be evaluated with the help of type I. 
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Rule for (ii) : 
f __(px+qg)dx_ sip (2ax+b pb \t ax 
i. fe) —— ee 
’ Via +bx+c) 2a / bi cea ana 2a |? Vat + bx+¢ 


_2P Te b Ix 
= Var eorea +(a~£2 |I Wao bate 


The other integral of R.H.S. can be evaluated with the help of type |. 


Rule for (iii) : In this case by actual division reduce the fraction to the form f(x) + —, and then 
(ax + bx+C) 
integrate. 

Type I: Integrals of the form 

: ax & ax 

(i) |} ———- (ii DS 

J a+bsin’x i a+bcos* x { Fa eloecatbeaeee 
: dx 9 (tan x) dx 
(iv) I Se ee (v) (wy f { ) 3 
(asin x+ bcos x) asin®x + bsin xcos x+ ¢cos*x+ d 


where 9 (tan x) is a polynomial in tan x. 
Rule : We shall always in such cases divide above and below by cos* x; then put tan x = ¢ ie. 


sec’ x dx = df then the question shall reduce to the forms | et, -orl — 
(af + bt+c) a (af + bt+ Cc) 
Type IV : Integrals of the form 
: ax - ax a dx 
OF] a+bsinx wi J a+ bcos x di J asinx+ bcos x+c 
iv) f (pcos x+ qsin x) ae v) pcosx+qsinx+r , 
(acos x+ bsin x) acos x+bsinx+c¢ 
Rule for (i), (ii) and (iii) : 
2 
write cos x = +—tan x/2 sin x - —2tan x72 
1+tan® x/2 1+tan® x/2 
the numerator shall become sec* x/2 and the denominator will be a quadratic in tan x/2. Putting tan x/2 = t 
ie. sec” x/2 dx = 2dfthe question shall reduce to the form | — 
af +bt+c 


Rule for (iv) : Express the numerator as 
1(D') + m(d.c. of D4 
find /and m by comparing the coefficients of sin x and cos x and split the integral into sum of two-integrals as 


if dx+m i ae 


= k+miniDl+e 
Rule for (v) : Express the numerator as 


1(D') + m(d.c. of D) + n, find |, m, and n by comparing the coefficients of sin x, cos x and constant term 
and split the integral into sum of three integrals as 


if ax+ mf Bet ae nj a 


= k+miniD\+ nf - and to evaluate J = proceed by the method to evaluate rule (i), (ii) and (iii). 


Type V: Integrals of the form 
: x +a°) a 
Oe See EE 
(Xx tee +a) 
(iy f —= aor Uw? ~ a*) ox 
x4 +k x? ea} 
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136 Objective Mathematics 
where kis a constant, + ve, — ve or zero. 


2 -2 
Rule for (i) and (ii) : Divide above and below by x then putting (i) t = x- — and (ii) f = x+ . 











) Ore: z 
ie, ot=|1t+—> |dx and ot=|1- > /d 
P e jm 
then the questions shall reduce to the form i 
j at or, {of 
rer YP 
Remember : 
(i) f x dx = oat (x2 + a) dx rm fj _ 00 = a) dx 
a 2/ Obra) (C4 kt + a4) 
(if ee SS _ tr _ (+a) ax satel | Of — a*) dx 
(x need 2a’ (x4 4+ kx 4+ at) 2a Of + kx +a) 


ci) f ee ee eee (ee 
aT ~ k(2n=2) 02 +h 1 KQN=2)? (Pa Ky 
Type (VI) : Integrals of the form 


el dx 

Wd (Ax + B) V(ax + b) 

ee 
(Ae + Bx+ C) V(ax + b) 


(ii) J x 
(Ax + B) Vax + Dx+c) 

w) , _—*———— 
(AX + Bx + C) Vax + bx+ 0) 


Rule for (i) and (ii): Put ax+b = f 





Rule for (iii) : Put Ax+ B= —~ 
ax’ + bx+c¢ 

Rule for (sv) : Pyt ——— ee PF 
Sh Ax’ + Bx+C 


ax 


Note : The integral f tS 
(Ax + B) N(ax* + bx +c) 


where ris positive integer, may also be evaluated by 


substitution Ax+ B = ‘ 
Type VII: Integral of the type f x” (a+ bx”)? dx, where m,n, pe Q 
Case (i) : (i) If pe /, then expand by the formula of Newton binomial. 
(ii) If p< 0, then we put x = t“, where kis the common denominator of the fractions m and n. 
Case (ii) : are — Integer then we put a+ bx” = 
where « is the denominator of the fraction p. 
Case (iii) : If 7* 
fraction p. 


i +p = Integer then we put a+ bx” = t%x” where a is the denominator of the 





Type VIII : Integrals of the type : 
j f(x, (ax+ bP | (ax + byP?’®, .....) dx 
where fis irrational and p1, pa, .... , 91, q2, «... € /then put ax+b =?”, where mis the L.C.M. of qi, qe .... 
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Type IX : Integral of the form 
J sin” xcos” x dx 

Case (i) : If mis odd and nis even then put cos x = t. 
Case (ii) : If mis even and nis odd then put sin x = t 
Case (iii) : If m and n both are odd then 

if m>n, put sinx = t 

m<n, put cos x = t 

m = n,put sinx = torcosx=t 
Case (iv) : If m+n = -ve and even. 
Then convert the given integral in terms of tan x and sec x then put tan x = t. 


Case (v) : If mandn are even integer, then convert them in terms of multiple angles by using the 
formulae 








cos*x = Je GOS ox — ax, sin?x = 1= 008 2X. cin XCOS X = siniay 
and 2 cos xCOS Y = COS (X+ Y) + CoS (X- Y) 
17.4. Standard Substitution 
Expression Substitution 
— or V(x— a) (B— x). x = acos’ +8 sin? 6 
FF | or V(x— a) (x— B) xX = asec’ @-ftan* 0 
1 


me 92 = Als 2 
Yorn) By x-@ = t*orx-Bp=t 


MULTIPLE CHOICE-1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. If a particle is moving with velocity es et x 

v (t)=cos mt along a straight line such that at ss (Xack xieted)e oe 

t=0, s= 4 its position function is given by 10 

1 1. (b) > + € 
(a) = cos mr + 2 (b) -— sin mr +4 2 +e 481)" 
5,3 alae? Sear 

(c) 1/msinmt+4  (d) None of these (ire +e et Ne oy re 

2. Let f(x) be a function such _ that, (d) None of these 


f (0) =f'(0) =0, f(x) = sec*x+4, then the 4. If l¢@ cos x dx = F tye c then f (x) is 
function is 2 
(a) x (b) sin x 


: fh. 
(a) (sin x) + stan x+ xb eee (d) | 
Le? 2 
. 3 OEMS aig Meenas 5. J (sin 2x — cos 2x) dx= $ sin (2x -—a) +) 


? 





x 4s 
(c) log (cos x) +2 cos’ x +7 ()a=>* he R. tha ESR ep 
(d) None of these z 
t (2x!2 + 5x?) (c)a= a? beR (d) None of these 
3. —. 4 3 4x is equal to 
(x +x4+1) 
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6. 


. The 


! foe-a) (x-—b) (x-C¢)... 
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The primitive _ function of the function 


poy N=) 


M@=*) ig 


x = : (a - x’)? 
23 Oi 
3a°x 2a°x 





(a) cv 


ie — x? 


(c)c- ary = nae (d) None of these 
a” x 


antiderivative of 
1 

IO= 3+5sinx+3cosx 
passes through the point (0, 0) is 


1 5 
(@ 5 {log 1-3 tanx/2| | 


whose graph 





5 
I+3 


1 5 
(5 {oe 1+} cotx/2 | | 
(d) None of these 


)z | log 





tan x/2 | 





Ks fx (1 + log x) dx is equal to 


(b) e& +e 
(d) None of these 


(a) x log, x +c 
(c)x' +c 

(x -z) dx is equal 
to 


MULTIPLE CHOICE -II 


Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d. corresponding to the correct answer(s). 


13. sin x a 
perm nate log 

sin (x — &) + C then 

(a) A= sina 

(b) B=cos a 

(c)A=cos a 

(d) B=sin a 

1_ gin? x 

14. If the derivative of f (x) w.r.t. x is — 7) = =” 

then f (x) is a periodic function with period 

(a) m/2 (b) % 

(c) 2x (d) not defined 
15. fx 27 (1 +. x'7)- 5 dx is equal to 


SEV Gy glide iio a 


10. 


11 


12. 


Objective Mathematics 
(a) constant (b) 5¢+5d+x 
‘(c)0 (d) None of these 
f Saat : 374 2x is equal to 


Oh + 14 
; 1/4 

(a) | +e tc OG + “4c 
\ x 


f 1/4 1 “4 

(c) | Tage +c (d)-[1+-;] +c 

—. xia 

Let the equation of a curve passing through 
q 

the point (0, 1) be given by y= Jz. e* dx. If 

the equation of the curve is written in the 


form x = f(y) then f (y) is 

















(a) 

(c)° 

f = z dx is equal to 

OF x) 

@— +e (b) e* (x+ 1) +e 

(c)- e ste § (d) bnnisne 
1+x° 


(x+ 1) 


(b) 3 (1 + ey pte 
1/2 


(c)3 (1 +x sage 
(d) None of these 
16. If ee ie =Ax+B log, (9e"—4)+C 
9e"—4e 
then 
(a) A=3/2 (b) B= 35/36 
() Cia théstnitsm te aes ee 


2 2 
17. Let | —z dx=% gof(x) +c then 
Vl-x 


(b) f@)=x”? 
(d) g(x) =sin | x 


(a) f(x) = Vx 
(fax? 


18. If f cosec 2x dx =f (g (x)) + C, then 
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(a) range g (x) = (—-, =) 

(b) dom f (x) = (— 29, 20) — {0} 
(c) g(x) = sec’ x 

(d) f’ @) = 1/x for all x € (0, 29) 


139 


One ee 
ae er 
(d) f (x) = 2 (v- 2) 


20. jseeteet dx is equal to 
19. If [opt ae=sey Var e) , ine 
V+ (a)—,cos4x+e (b)— cos 4x+e 
me 2 log g(t, then (c)- ‘ sin2x+c  (d) Nonc of these 
(a) f(x) =x-1 
Vi+e.—1 
(b) gQ)=— 
hg Vite +] 
Practice Test 
M.M. : 20 Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. Ei @)= Sim =—*— x>1 then 
Lex +X 
j xf yin e+ NG +e) Na 
(1 +x”) 


(a) In (x + V(1 +x”) -—xte 
(b) 5 tx? In (x +V(1 +x”) -2 4% 


(c) x In (x + V(1+x7)) —In (x + V1 +x") +e 


(d) None of these 
2. The value of the 


dx 


id Cae) u 


ne Nis 


1 
1 (a, e 
(l-n)| x" 





(a) 


(b) 





oy n | i. 





(ce) -— 





1 
(1-n) 





(d) ~ 


(1l+n) | ; 


3. The value of the integral js 7 
sin? x + sin’ x 


is 


3 5 
ie x+cCOS Xx 


integral 


dx 


(10 x 2 = 20] 
(a) sinx —6tan } (sinx) +c 
(b) sin x - 2 (sin x) The 
_ 6 tan” 


5 tan 


(c) sin x — 2 (sin x) : (sin x) +c 


(d) sin x - 2 (sin x) 3 (sin x) +c 


. if 





[Ff (x) sin x cos x dx = a — log f(x) +e, 
2(b° a’ ’) 
then f (x) = 
1 
a 
a’sin” x + b” cos” x 
ee a as 
Pie ee) 2 2 

a“ sin’ x-b* cos x 

1 


a’ cos” xt b? sin? x 


(d) None of these 


(b) 


(c) 


- If /” means log log log...... x, the log being 


repeated r times then 
Pte t ey l? (ey? 0) 
as ele 


es. 
) r+i1 ay 


1 dex is equal to 


(ce) l (x) +e 
(d) None of these 
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Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt reg he aenieaat 
3. Third attempt must be 100% 





Answers 
Multiple Choice —! 
1. (c) 2. (b) 3. (b) 4. (b) 5. (b) 6. (c) 
7. (b) 8. (c) 9, (a) 10. (d) 11. (c) 12. (a) 
Multiple Choice —Il 
13. (c), (d) 14. (b) 15. (b) 16. (b), (c), (d) ——:17. (b), (d) 18. (a), (b), (c) 
19. (b), (d) 20. (d) 
Practice Test 
1. (d) 2. (a) 3. (c) 4, (a) 5. (a) 
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DEFINITE INTEGRATION 





§ 18.1 Definite Integrals 


Let f be a function of x defined in the interval [a, b], and let F be another function, such that 
F’ (x) = f(x), for all x in the domain of f, then 


J foo dk = [Foola 


= F(b)- F(a) {Newton-Leibnitz formula} 
is called the definite integral of the function f(x) over the interval [a, b] a and b are called the limits of 
integration, a being the lower limit and b the upper limit. 
Note: In definite integrals constant of integration is never present. 


1. Properties of Definite Integrals : 


b b 
Prop. |: J f(x) dx = J f(t) dt. 
a a 


Prop. Il: I f(x) dx =-J f (x) dx 
a 
~b Cc Pas) 

Prop. It: | fu dx = | f(xydx+] f(x dx 
a a Cc 


where ¢, is a point inside or outside the interval [a, 5]. 
Prop. IV: ile f(x) dx = I f(a— x) dx 


Prop. V: ie f(x) dx = oie fix)dx or 0 
-a ) 
According as f (x) is even or odd function of x. 
a 
2a : a 
J foo ax = j2 i f(x) dx, if fi2a—x) = F(x 
| 0, if f(2a—x) = — F(x) 


Prop. VI: 


b o 
Prop. VII: f f(x) dx = j f(a+b~ x) dx 
a a 


»b+nT eb 
Prop. VIII: } f(x) dx = | f(x) dx, where f(x) is periodic with period 7 and ne /. 
a+n a 
Prop. IX : If f(a+x) = F(x), then 
i fixyydx =n [ F(x) dx. 
0 “0 


na a 

Prop. X: | f(x) dx=(n- mM) li f(x) dx If f(x) is a periodic function with period a, i.e., f(a + x) = f(x) 
ma 

Prop. XI: If fis continuous on [a, b], then the integral function g defined by 


x 
gx) = J f(t) dt, xe [a, b]is differentiable in [a, b] and ¢ (x) = f(x) forall xe [a, 5}. 
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0b -b 
Prop. XIl: If f(x) < (x) for xe [a,b], then] fiydx< | o(xnax 
a a 


~A _h 
Prop. XIll: ; Hon on| < | | f(x) | dx 


Prop. XIV: If mis the least value and M is the greatest value of the function f(x) on the interval [a, b]. 
(estimation of an integral) then 


m(b- a) < i f(x) dx < M(b- a) 
Prop. XV : (i) If the function f(x) increases ar has a concave graph in the interval [a, 5], then 
(b- a) f(a) < [ f(x) dx < (b- a AMO ; 
(ii) If the function f(x) increases and has Sohn graph in the eral [a, b] then 
(b- a) Kae tt) < (e f(x) dx < (b- a) f(b). 


Prop. XVI : If f(x) and g(x) are integrable on the interval (a, b), the Schwarz-Bunyakovsky inequality 


takes place : 
t pBiy -. u \ 
< Nil f F 09 ax | g.0.054 
1 i | # 
Prop. XVII : If a function fis integrable and non-negative on [a, b] and there exists a point ce [a, b] of 
continuity of ffor which f(c) > 0, 


rb 
J} fO) g(x dx 


da 














b 
then J f(x)dx > 0 (a<b). 
a 


Prop. XVIII : Leibniz’s Rule : 
If fis continuous on [a, b] and u(x) and v(x are differentiable functions of x whose values lie in [a, 5] 
then 
d 
ax 
Prop. XIX : If fis continuous on [a, b], then there exists a number cin [a, 6] at which 


V(X) dv du 
i F(t) dt = F{v(o} a - Fuh a 


-b 
Fic) = <a ! £09 dxis called the mean value of the function f(x) on the interval [a, 5]. 
- a 
Prop. XX : Given an integral 
b 
f(x) dx 
a 


where the function f(x) is continuous on the interval [a, b]. Introduce a new variable ft using the formula 
x= 9(0 

If (i) 6 (@) = a, (8) = B, 

(ii) 6 (t) and $’ (f) are continuous on [a, 8], 

(iii) f[@ (0) is defined and is continuous on [a, B], then 


b 8 
J too ax =f flo ino’ (0 ot 


Prop. XXI : If f(x) > 0 on the interval [a, 5], then [ f(x) >0 


Prop. XXII: Suppose that f(x, a) and f,’ (x, «) are continuous functions when c<a<dand a<x<b, 
then 


I’ (a) = In f’ (x, a) dx, where /’ (a) 


is the derivative of / (a) w.r.t. a and f’ (x, a) is the derivative of f(x, a) w.r.t. a, keeping x constant. 
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x 
Prop. XXIII : If fis continuous on [a, 5], then | f(t) dt for xe [a, b] is differentiable on [a, b]. 
a 


Prop. XXIV : Improper integrals : 


() [ foyax = Lim [” fog dx. 
a boO+e a 
(i) foxy dx = Lim |” #09 dx 
=e a>-- “Y 
a+ 00 -~C +00 
ii) | foo dx =] tina + J fon dx 
— te — co Cc 


18.2. Definite Integral as the Limit of aSum 


Let f(x) be a continuous function defined on the closed interval [a, b]. Then 
(n- 1) 
b 
f = Lim_h 
ih (x) dx Lin » f(a+ th) 
ese FSU 
nh=b-a 


18.3. Some Important Results to Remember 


: A oa(n+1) 

(i a= 2 

_ n(n+1)(2n+1) 
r=1 6 


12 2 
‘ 4” (n+ 1). 
au"=1) 
(= 
a(i-/) 
= eri 
(1-/ 

(v) sina+sin(a+f)+sin(a@+ 2B) +....4sin(a+n-1 B) 

_ sinnB/2- Sint Ist angle + last angle 

~ sin B/2 \ 2 } 
(vi) cos a+cos (a+ B) +cos (a+ 2B) +....+.cos (a+n-1 B) 


sinnB/2 Ist angle + last angle 
= - COS 5 


(iv) In G.P., sum of nterms, Sp 


,f>1 











sin B/2 
dai’ actly cil We elageal Ue, Be 
pe pata gat ope gee SM Ae 
2 
(vill) 1b pth pl lg cley ape Ee 
22 3? 4? 5< 6° 6 
: 1 1 a n* 
(ix) Lhe 7s a => 
(x) BT eal Me BS pes 
ae font 24 
; Phe e 9 : a 0 ae 
(xi) cos @ = 5 and sin6 = —— 
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18.4. Summation of Series by Integration 
Let f(x) be a continuous function defined on the closed interval [a, b), then 
n-1 + 1 
in. = - (4 i= 1 fi) ax 
noa« f= n n J “0 
Rule : Here we proceed as follows : 
(i) Express the given series in the form £ t (; | 
(ii) Then the limit is its sum when n> 
f 
lim etre | 
no Nf | n 


Replace - by x and t by ax, and. tim x by the sign of | 


(i) The lower and upper limits of integration will be the values of _ for the first and last term (or the limit 
of these values) respectively. 


18.5. Gamma Function 


The definite integral [- e *x"-1 dx is called the second Eulerian integral and is denoted by the 
U 
symbol In [read as Gamma ?]. 
Properties of Gamma function 
rin+1) = Atm; t= 1; MQ =0e 
T(n+1) = n! Provided nis a positive integer. 
m+ n+l 
v2 ibeealaess 
we have { sin™ x cos” x dx = ————+__— 








5 = 
ar{ meats) 


\ d 
where m>-—1 and n>-1 


(This formula is applicable only when the limit is 0 to 2/2). 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


all 





IG! b mee ame 
1. If [ eats a, then [ _£ 3. J, [V3 tan x] dx = 


141 repatoen 
(a) ae? (Syeue b ({.] denotes the greatest integer function) 
(ei Be (d) ae’ (a) 52/6 (b) = —tan™' (2/V3) 
2. ae ne of the integral (c) z =e (=) 4d) Nonelof these 
xsini nt |x . a Nea } 
‘Sees dx (née N)is 4. The value of J a is equal to 
(a) n (b) 2x (a) 0 (b) 
(c) 3x (d) None of these (c) -2/2 (d) n/2 
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10. 


1 
The value of | [x [1 + sin mx] + 1] dx is 
ii 


([.] denotes the greatest integer) 
(a) 2 (b) 0 
(c) | (d) None of these 


nu — 1/4 
i Isinx+cos x Idx (né€ N) is 
-n/4 


(ajO _ 
(c) 2 V2 n 


(b) 2n 
(d) None of these 


Let J= lis Bs = dx then / lies in the interval 


(a) (0, 1) (b) [0, 1) 
(c) (0, 3/2] (d) [1, 2) 


. For any te R and f be a continuous function, 


-l +cos f 
Leth, =] ,  xf(x(2-x) dx 


iil A coset 
andI,=] , fie Q—0) dethen J is 
sin t 42 
(a) 0 (b) 1 
(c) 2 (d)3 


. The value of the integral 


ent+t 


} (lcos x1 +1 sin xl) dxis 
0 


(a) n 


(c) cos t 


(b) 27 + sin t+ cos t 
(d) 4n + sin t—cost+ 1 


If ‘if log sinx dx=k, then the value of 
0 


eT/4 


IP log (1 + tan x) dx is 


k 
(a)-4 (b) 5 
k k 
(r\ . = =_— 
)-3 (d) 8 
n/4 
11. J =) ese nde is equal to 
(a) 0 (b) 2 
(c)e = None of.these 
12. The value off" ae 1S 
+ 
(a) (b) 0 
(c) 2x (d) n/2 
4 
13. J sin x d (x — [x]) is equal to 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


145 

(a) 1/2 &)1-- 

v2 
(c) | (d) None of these 
The ia of the integral 

-2) 
=) = =—— dis 
els 1 PVE 1) (x? = 1) 

(a) 0 (b) 2/3 
(c) 4/3 (d) None of these 


3n 7 
If J, =| f (cos” x) dx and =] f(cos” x) dx 


then 


(a) =I, (b) 4) = 2, 
(c) 1, =5S5h (d) None of these 
50x 

If [= i, va —cos 2x) dx, then the value of 
Tis z 

(a) 50 V2 (b) 100 v2 

(c) 25 V2 (d) None of these 

Let f(x) be an odd function in the interval 


Billig A 
7) 
FQ)=| fds is 
a 
(a) periodic with period T 
(b) non periodic 


(c) periodic with period 2T 
(d) periodic with period aT 


|: with a period JT. Then 


10 10 ¢1 
iff f(x) de-5, then Ef fk- 1 +x) dx 


1S 
(a) 50 
(c)5 


(b) 10 
(d) None of these 


e2k 
The value of the integral | J. [2sin x] dx 


is ([.] denotes the greatest integer function) 
(a) 7 (b) 2% 
(c) 3x (d) 4n 


Let f()= minimum [tst.1-121,9), 


V xe R, then the value of ir F (x) dx is equal 
-1 
to 


l 3 
(a) 32 (b) 3 
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21. 


22. 


23. 


24. 


25. 


26. 


27, 


28. 
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(«2 


39 (d) none of these 


2 
If r lt cosec (7! | ; L 
1/9 Xx \ Xi 


} x= Jar=t then the 
value of k is ‘ 
(a) | 
(c) 0 


(b) 1/2 
(d) 1/101 


ca 2] ve 2 
iff e% dx="Fand | & dx,a>0is 
oT] 0 


Vn Vn 
(a) 5 ) 50 
Vn 1 wT 
Qe Oy Na 
ig |e 
If | e (x— a) dx =0, then 
(a)l<a<2 (b)a<0 
(c)O<a<1 (d) ~a=0 
If [x] denotes the greatest integer less than or 
equal to x then i) a | dx is equal to 
e 
(a) log, 2 (b) e” 
2 
(c)0 (d= 


if) f()dt=x+J tf(p dethen the value of 
0 x 


fC) is 
(a) 1/2 - (b) 0 
(c) 1 (d) -1/2 
3n/4 : 
The value of a Tesnx'® equal to 
(a) (V2 -1)% (b) (V2 +1) 1 
(c) 1 (d) None of these 


Let f be a positive function. If 


k 
I, =] fied ~ x)} dx, I, 


ay fix —x)} dx 
l1-k 


where 2k — 1 > 0, then /, : J, is equal to 
(a) 2:1 (b)k 31 
(c)1:2 (d) 1:1 


Let f (x) =5%+ Z, a, cos (ix) 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


Objective Mathematics 


n 


rt 
+ Zz, b; sin Gx) then J F(x) coskx dx 1s 
j= -" 





equal to 
(a) a (b) by 
(c) Ma, (d) nb, 
1 
The value of the definite integral |. —~% 
0 (x + 16) 


lies in the interval [a, b]. Then smallest such 
interval is 


ofa] 
ofa 


oy ace 
Value of [ vate * 


(a) less than 1 


(b) [0, 1] 


(d) None of these 


(b) greater than 2 

(c) lies between 3 and 4 

(d) None of these 

Suppose for every integer n, 
n+1 . a4 F 

[ f(x) dx=n the value of } f(x) dxis 

“nA —Z 

(a) 16 (b) 14 

(c) 19 (d) None of these 


The value of 


r cox. x 
sin Ve de+] cos! Vt dr is 
0 


ae 
oSin Xx 








(a) 1/2 (b) 1 

(c) t/4 (d) None of these 
u =i ‘l]-x 

If r= f cos| 2 cot 7 dx then 
v 1l+x 
I 1 

(a) I>5 (b) 1=-7 

(c)O<I < (d) None of these 


2 
The value of i [x — 1] dx, where [x] denotes 


the greatest integer function, is given by 


(a)3-V3-V2 — (b)2 
(c) 1 (d) None of these 
2 T= : 
feat ip btcos 4t : asin 4t |ar= a am 4x 
t ¢ 


then a and b are given by 
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36. 


37. 


38. 


39, 


40. 


41. 


42. 


(a)a=1/4,b=1 
(c)ha=-1,b=4 


(b)a=2,b=2 
(d)a=2,b=4 


If f(*)=cosx- i (x—n f(t) dt. then 
F(x) +f) equals 
(a) — cos x (b) 0 
©) @-ofod @-] > @-nf od 
Let f(x) = max {x+lx1,x-—[x]}, where [x] 
denotes the greatest integer <x. Then 
I fe dx is equal to 
(a) 3 (b) 2 
(c) | (d) None of these 

2 
The value of f a dx, where [x] 


ing 


denotes the greatest integer 


<x,iS 
(a) | (b) 0 
(c) 4 -4sin 4 (d) None of these 


The value of | max {2—1.2. 1 +x} dvis 
of 


(a) 4 (b) 9/2 

(c) 2 (d) None of these 

Let f(x), be a function satisfying f’(x) =f (x) 
with f (0) = 1 and g be the function satisfying 


f(x) +8 ()= x 
, we dis 


the value of the integral 


@te-) WT e=7 
(c) ; (e - 3) (d) None of these 





Tt 
The value of f 
0 


depends on 


(Ady and a, (b) a, and a, 

(c) dg and a3 (d) a, and a, 

Let f:R—>R_ such that f(x+2y)=f(x) 
+f (2y) + 4ay V x, ye Rand f’ (0) = 0. If 


is [reo ax a= |- f(a) dx and 


ae i f(x) dx then 
1/2 


3 ‘3 : 
zo a,cos'xsin x |dx 
)= 


43. 


44, 


46. 


47. 


48. 


147 

(a), =h>h (b) L>h>ls 
(c) L=h<i, @i<h<h 

b HN 
if f ——*—— dx = 6 then 

ax +(16-x) 
(a)a=4,b=12,neR 
(b)a=2,b=14,neER 


(c)la=-—4,b=20,neER 
(d)a=2,b=8,neER 


If f (x) and at) are continuous functions, then 


iInt/r ial ju (x) -fC x)] 
[ y — 3 dx is 
si Jee +8(-¥] 


(a) depend on A (b) a non-zero constant 


(c) zero (d) none of these 

t/2 
. The value of | =L aIcos x, dx is 
(2+ cos x)” 
l 

(a) - 5) (b) 2 

(c) ; (d) None of these 
2n + Qn 

The value of | * sin _*—_ dy ig 
0 sin” “y+ cos" G 

re r 
(a) a (b) 9 
(c) © (d) 2n° 


Consider the integrals 
1 


1 2 
{ =* 2 = 
he]. @ eus wax, nef e* cos’ x dr, 
Vv 


att oe pamnd& n 


et dx 
let 7 be the 
1, 1,, 13, 74 then 
(a) l=h 
(c)l=1, 


ae tes | 2 
If f (x) = iE (sin dt then-the value of 


greatest integral among 


(b) 1 = 1; 
(d) =I, 


(1-24) Ff” GOFF" (atx = Tp is 


(b) 342 
(d) None of these 


(a)2-1 
(ck4~n 
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49. a Jar Swhere ab ce) 2001 G=) GiNoneighihess 
x) x 55. If f’” (x) =k in (0, a] ue 
ae i par ae ‘rey ae-| xfo-f'w+s ¥ yn a} = 
(a) b-9a (b) b-9a 7 ; : 
9 (a _ b’) A (a > b?) (a) - ka / Te (b) ka’ /24 
b-9a (c)— ka /24 (d) None of these 
(c) Gre) (d) None of these ms 
aha 56. as 
50. Let fand g be two continuous functions. Then abe yaa J. [Vx ]dx, ([.] denotes the 








m2 reatest integer function), 
JF @+fC Dg @-8Cn) dx aaa 
is equal to n . +1) 
(a) n (b) 1 (a) 
i) (0 b) + 1) (4n41 
51. Let f(x) be a continuous function such that ( ) Pa ae iezt) 
ihm [0, a], (c)Zn° 
Then i ere ——y Is equal to (d) At) Gre 2 Ce) 
a faa yl/n 
a ue fe 
(a)a (b) 5 57. Lim, aa equals 
() f(a) (d) 5 F(a) (a)e (b) 
522° Thesauation (c) 1 (d) None of these 
; om/4 ; bsi 5 58. If [x] stands ish the greatest integer function, 
| falsinx14+—7*** +6 ld =0, [x’] dx 
-n/4 l+cosx  ) the value off. 7 
where a, b,c are constants, gives a relation — 28x + 196] + [x J 
between (a) 0 (b) 1 
(a) a, band c (b) a and c (c)3 (d) none of these 
(c) aand b (d) b and c 59. -sinsin ‘6 cos (cos! x) ’ 
lon 1 |— 7 ~ | @is equal to 
53. The value of N | sin x | dx is ah a| sin (sin Be 
(a) 17/2 (b) 19/2 (c)B-@ (d) None of these 
(c) 21/2 (d) None of these 60. If na=1 te and n — then the value of 
1000 1 Vr 
54. The value of | @ Gidxyis II {1+ (ra)’} ; 
6 n/p 
([-] denotes the greatest integer function) a - aBye : 
(a) 1000 e (b) 1000 (e - 1) oe, (dye */” 


MULTIPLE CHOICE -ll 
Each question in this part has one or more than one correct answer (s). For each quesion, write the letters 
a, b, c, d corresponding to the correct answer (s). 


(a) 100 (b) 100 —tan™' 1 


100 
=i 4 
61. The value of [ [tan x] dx is (c) 100—tan 1 WajiNlenekeiiitiess 


(when [.] denotes the greatest integer function) 
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Definite Integration 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


If x satisfies the equation 





2(f' dt 

Ne th ee a ieee Wi 
| 0 £+2tcosat 1 
( 3 # sin 20 946 
eee r+) 


(0 <a<7), then the value of x is 


= ‘sina ) r f sin & ) 
(a) 2 Vi e | Vi - 
(c)4 Ny) a ) (d) None of these 


The value of the integral | et dx,a<bis 
(a)b-a (b)a-b 
(c)b+a (d) None of these 


If f(x) satisfies the requirements of Rolle’s 
theorem in [I, 2] and f’ (x) is continuous in 


[1,2], then [f’ (x) dx is equal to 


(a) 0 
(c)3 


(b) 1 
(d) -1 


Ay ms 
The value of the integral } e* dxis 
0 


(b) greater than e 
(d) greater than | 


(a) less than e 
(c) less than 1 


el 2 I 2? 
i=) 2 deh=| 2arnnel 2 a 


y q 
and I4=J 2° dx then 


(a) if > I, 
(c) I; >I, 


(b) 1, > 1, 
(d) Iy> I, 


19 | 
The absolute value of | a ~ 
10 l+x 





dx is 


(a) less than 10-7 (b) more than 10°? 





(c) less on he (d) None of these 
If /= eae , then 
Wiss 

(ayI< 1 (b) />1 
(c) 1 > 0-92 (d) 1< 0-92 

1 I/x 
Ifet A and y= | dt Fone > 6, then 

“ys L+e 1 ler 

(a) ah (b) 1) >h 
()h>h, (d) =cot 'x-1/4 


70. 


71. 


72. 


74, 


75. 


76. 


77, 


149 
patn/2 r m 

The value of } (sin x+cos x) dxis 

™ ¥ 
(a) independent of a (b) a l 2 j 

hi, 
(c) 30/8 (a) 2 na? 
The value & in the interval [— 7, 0] staisfying 
o 20 

sina + J cos 2x dx =0 Is 
(a) — 7/2 (b) —% 
(c) -"/3 (d) 0 


2 
The value of f min (x — [x], —x - [—x]) dx 
-2 


is ([.] denotes the greatest integer function) 
(a) 0 (b) 1 
(c) 2 (d) None of these 


- The value of yr come 1] dx, (where [x] 


denotes the greatest integer function) is given 
by 





Or OE 
oF alg 
wi=f Vd +x°) dx then 

(a)I<1 (b) 1#V5/2 

(c) 1<V7/2 (d) None of these 
The value of Lim 


n—> co 


rrae \. 
Sk aaa! 
k+l 








(a) () 





i + “6 7 +] 
(c) = re (d) 0 
The value of the integral | linx | dx is 
l/e 
(a) 1—1/e (b) 3(1 -1/e) 
(c)e'=1 (d) None of these 
f(x) is continuous periodic function with 


ea+T 
period 7, then the integral /= J f(x) dxis 


(a) equal to 2a (b) equal to 3a 
(c) independent of a (d) None of these 
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78. 


79. 


80. 


81. 


82. 


83. 
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ia hy 2 Pes 
Lim — log. { 1+— |equals 
noo HA r=n+) U nn 
27 ay 
@le{ ie) ©) oe 2 
4 
(c) log z (d) None of these 


The maximum and minimum value of the 


W/2 dx 

integral i} ——=—_ — are 
0 (1+sin x) 

(a) m/4 (b) x 

(c) w/2 (d) 3/4 


Given that n is odd and m is even integer. 


The value of f cos mx sin nx dx is 
uv 











2m 2n 
@eieina (bes 
n—m n-—m 
m+n? 
=> (d) None of these 
n—m 


Let f (a) > 0, and let f (x) be a non decreasing 
continuous function in [a,b], Then 
— t” Fox) dx has the 

b iO "a 
(a) maximum value f (b) 
(b) minimum value f (a) 
(c) maximum value bf (b) 


(d) minimum value — 


f ad we 
j= & is equal to 


A 1 5/4 
@i5(1- 3] +c¢ 
| 5/4 


ae 
es eee 
5 , 

47 1 p74 
O75( 1+ | 7, 


(d) None of these 
. 3a/4 x 


J Ce eed is equal to 
(b) a 
(d) None of these 


(ay 4 
(a5 


(c)-a 
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84. 


85. 


86. 


87. 


88. 


89. 


90. 


Objective Mathematics 
The points of extremum of [° Dain al dt 
“0 2+e' 
are 
(a)x=-2 (b) x= 1 
(c)x=0 (d)x=-1 


The values of & which satisfy 


a 
{ sin x dx = sin 20 (a € [0, 27]) 


m/2 
are equal to 
(a) 7/2 (b) 3/2 
(c) 72/6 (d) 11%/6 


»10 
J} . Sgn (x— [x]) dx equals [Here [.] denotes 


greatest integer function] 
(a) 10 (b) 11 
(c) 9 (d) 11/2 


Iff(~) = Jee ax reaser+A(t } 


(a) (log x)” (b) 5 (log x) 








(c) ; (x log x)* (d) None of these 

The value of ih cos & dx is 

(a) 27 (b) 1/2 

(c) 3/41 (d) 4x 

The number of positive continuous functions 


F (x) defined in [0, 1] for which 
(a) one (b) infinite 
(c) two (d) zero 


If’ (x) = f(x) + f(@) de and given f(0) =| 
u 
then f (x) = 


x 











é [+e 
Weep | l-e 
yy 2g Le 
Sg |] +e 

e 
Os 

2e* 

Qary 
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Definite Integration 151 
Practice Test 
M.M. : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 





| 
1. The value of the integral J. lower dx ,is 
(a) log a (b) 2 log (a + 1) 
(c) 3 log a (d) None of these 


1/4 # 
lg! |e [tan x dx , then 
a) 


1 
(al, +h, -2 = er 


1 
(b)Insatdn-1 => 
1 1 
n+1 n-1’ 
natural number 
(d)Unsotln) (n+l) = 1 





(c) aL 7A Ee wheren>lisa 


-2n 
. The value of || [2sinx] dx, (when [ . } 
T 


represents the greatest integer function) is 


(a) (b)=1 
bn ; 
(c) 3 (d) — 2n 
1/a J = L ~ il 

Lim 2 hk" j|n® atk a] | 
nr~epel nth 7 
(a) 1 (b) 2 

(c)3 (d) None of these 


. Let f (x) = min ({x}, (-x}) Vx € R, where {x} 
denotes the fractional part of x, then 


7100 
J f (x) dx is equal to 


100 
(a) 50 (b) 100 
(c) 200 (d) None of these 


Record Your Score 


1. First attempt 
2. Second attempt 
3. Third attempt 





199 n/2 
6. The value of | ' V(1 + cos 2x) dx is 
-T/ 


10. 


(b) 100V2 
(d) 200V2 


(a) 50V2 
(c) 150V2 


- The value of 


wie n n-2 
J, (tan” x + tan”~° x) d (x - [x]), 


(where [ . ] denotes the greatest integer 
function) is 

















1 1 
(3) n-1 (b) n+1 
(c) = g 7 (d) None of these 
4 4 
If | ftedx = 4 and 3 (3-f())dx = 7 
the value of | ‘ f (x) dx is 
(a) 2 (b)-3 
(c)-5 (d) None of these 
x 7 - x 2 
Tf i, = J, e“e * dz and I, = i e 74 de 
then 
(a) I, = e's (b) q, = e Ip 
(b) I, = e* In (d) None of these 
-4 Fa! ‘ 
If z=. +37 then value of J ore FT Jas, 
2 zti 
where [.] denotes the greatest integer 
function, is : 
(a) 3 v2. (b) 6 V3 
(c) V6 (d) none 


Max. Marks 


must be 100% 
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152 Objective Mathematics 
Answers 
Multiple Choice-I 
1. (b) 2. (a) 3. (c) 4. (d) 5. (a) 6. (c) 
7. (d) 8. (b) 9. (d) 10. (c) 11. (a) 12. (a) 
13. (b) 14. (a) 15. (d) 16. (b) 17. (a) 18. (c) 
19. (a) 20. (b) 21. (c) 22. (d) 23. (c) 24. (b) 
25. (a) 26. (a) 27. (c) 28. (c) 29. (a) 30. (a) 
31. (c) 32. (c) 33. (b) 34, (a) 35. (a) 36. (a) 
37. (d) 38. (b) 39. (b) 40. (d) 41. (d) 42. (c) 
43. (b) 44, (c) 45. (c) 46. (c) 47. (d) 48. (d) 
49, (d) 50. (d) 51. (b) 52. (b) §3. (c) 54. (b) 
55. (c) 56. (b) 57. (b) 58. (c) 59. (c) 60. (c) 
Multiple Choice-Il 
61. (c) 62. (a), (b) 63. (a), (b), (c) 64. (a) 65. (a), (d) 66. (a), (d) 
67. (a), (c) 68. (a), (c) 69. (a), (d) 70. (a), (c) 71. (b), (c), (d) 72. (b) 
73. (c) 74. (a), (c) 75. (b) 76. (b) 77. (c) 78. (a) 
79. (a), (c). 80. (b) 81. (a), (b) 82. (a) 83. (a) 
84. (a,) (b), (c), (d) 85. (a), (b), (c), (d) 86. (b) 87. (b) 
88. (d) 89. (d) 90. (b) 
Practice Test. 
1. (d) 2. (a), (b), (c), (d) 3. (a) 4. (a) 5. (a) 
6. (d) 7. (a) 8. (c) 9. (d) 10. (d) 
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AREAS 





§ 19.1 The area bounded by the continuous curve y = f(x), Fig. 1 the axis of x and the ordinates 
x = aand x = b(where b> a) is given by 
h 


-b k 
A= P f(x) dx = i y dx 


§ 19.2 The area bounded by the continuous curve x = qty), (Fig. 2.) the axis of y and the abscissae 
y =c and y = d(where d> 0c) is given by 


A= i ay) dy = f° xdy 





, Y’ 
Fig. 1. Fig. 2. 


§ 19.3 The area bounded by the straight lines x = a, x = b(a<b) and the curves y = f(x) and y = g(x), 
(Fig. 3) provided f(x) < g(x) (a< x < b), is given by 
-h 


A=] [g(x -f00] ax 





Fig. 3. 


Note : If some part of curves lies below the x-axis, then its area is negative but area cannot be negative. 
Therefore we take its modulus. 


(i) If the curve crosses the x-axis in two points (i.e., c, a), Fig. 4 then the area between the curve 
y = f(x) on the x-axis and the ordinates x = aand x = bis given by 
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154 Objective Mathematics 


-d 7b 
+] | fojdx} +) j f(y dx 
c ad 

















A= | in f(x) dx 





Fig. 4. 


(ii) If the curve cross the x-axis at c, then the area bounded by the curve y = f(x) and the ordinates 
xX = aand x= b(b>a)is ry by (Fig. 5) 


A= | Ir f(x) ax +| ie f (x) ax 





MULTIPLE CHOICE-I 

Each question in this part has four choices out of which just one is 
correct. Indicate your choice of correct answer for each question by writing one of the letters a, b, c, d 
whichever is appropriate : 





Fig. 5 


4. Area bounded by the curve y = (x— 1) (x - 2) 
(x — 3) and x-axis lying between the ordinates 
x=0 and x = 3 is equal to (in square units) 


a 
1, The area between the curve y= 2x*—x’, the 
x-axis and the ordinates of two minima of the 











curve 1s 

7 y 9 11 
©) 720 ©) 720 or or 

11 13 13 15 
(cy ——— —— C) lars (d) —- 
“120 (120 Og. 4 

. The area bounded by the x-axis, the curve 5. The area of the figure bounded by the curves 
y =f (x) and the lines x= 1 and x= 5 is equal y=lx-1land y=3-Ixlis 
to (V(b? +1) — V2) for all b > 1, then f (x) is (a)2 (b) 3 
. (c)4 (d)1 


(a) V(x - 1) (b) Vx + 1) 


c) VQ +1 d) = = 

(c) V( ) OVG+e) 

. The area of the region bounded by 
1-y’=Ixland|lxl+lyl=1is 


(a) 1/3 (b) 2/3 
(c) 4/3 (d) 1 


. Area bounded by the curve y= x sinx and 


x-axis between x = 0 and x = 27 is 
(a) 20 (b) 3x 
(c) 4 (d) 5x 


. Let f(x) =min [x+1, V(1--x)], Then area 


bounded by f (x) and x-axis is 
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10. 


11. 


12. 


13. 


14. 


Downloaded From : 


| 5 
(a) 6 (b) 6 
7 1] 
Heal ay it 
(ye (d) 6 
. The area bounded by the graph y =| [x — 3] 1, 


the x-axis and the lines x = — 2 and x = 3 is 
([.] denotes the greatest integer function) 

(a) 7 sq. units (b) 15 sq. units 

(c) 21 sq. units (d) 28. sq. units 

The value of c for which the area of the 
figure bounded by the curve y 8x" —x, the 
straight lines.x = 1 and x =c and the x-axis is 
equal to 16/3 is 


(a) 2 (b) Y8 --V17 

(c)3 (d) -1 

Area bounded by the curves 
y=| 242 |, yex-tandx=0 above 
X-axis 1S 

([.] denotes the greatest integer function) 

(a) 2 (b) 3 

(c) 4 (d) None of these 

The slope of the tangent to a curve y =f (x) at 


(x, f (x)) is 2x + 1. If the curve passes through 
the point (1, 2), then the area of the region 
bounded by the curve, the x-axis.and the line 
x=1is 

(a) 5/6 (b) 6/5 

(c) 1/6 (d) 6 

The area of the region bounded by the curve 
a‘y =(2a—x) x is to that of the circle 
whose radius 1s a, is given by the ratio 

(a) 4:5 (b) 5:8 

(c)2:3 (d) 3:2 


The area bounded by y=xe" and lines. 


Ixl=1,v=Ois 


(a) 4 (b) 6 
(c) 1 (d) 2 
The area of the figure bounded by 


F(@)=sin x, g (x) =cos x in the first quadrant 
iS 

(a) 2 (V2 -1) 
(c) 2 (V3 — 1) 


(b) V3 +1 
(d) None of these 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 
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The area of the figure bounded by two 
branches of the curve (y-x) =x) and the 
straight line x = | is 

(a) 1/3 sq. units (b) 4/5 sq. units 

(c) 5/4 sq. units (d) 3 sq. units 

If the area bounded by the x-axis, the curve 
y=f(x) and the lines x=c and x=d is 
independent of d, ¥d>c (c is a constant), 
then fis 

(a) the identity function 

(b) the zero function 

(c) anon zero constant function 

(d) None of these 

The area bounded by the curve y=Ixl-1 
and y=—!x1+1 is: 

(a) 1 (b) 2 

(c) 2V2 (d) 4V2 

The area bounded by y =x’, y=[v+1),x«<1 
and the y-axis is ([.] denotes the greatest 
integer function) 

(a) 1/3 (b) 2/3 

(c) 1 (d) 7/3 

Let f(x) be a continuous function such that 
the area bounded by the curve y=f(x), the 
x-axis and the two ordinates x = 0 and x =a is 


2 
a a. ue - 
> +5 sina+7> cos a, then f (1/2) is 





] a Tt 
(a) 5 (b) airen 
(c) at (d) None of these 
The area bounded by the curve 


a 2 3 . 
Pax 2x +x" +3, the axis of abscissas and 
two ordinates corresponding to the points of 
minimum of the function y (x) is 


(a) 10/3 (b) 27/10 

(c) 21/10 (d) None of these 

The are bounded by the curves 
y=lnx,y=InIixl,y=linxl: and 
y=llnix\ lis 

(a) 5 sq. units (b) 2 sq. units 

(c) 4 sq. units (d) None of these 

The area bounded by the curve 


I] 
v=x +2x+1] and tangent at (1, 4) and 
y-axis 1S 
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156 Objective Mathematics 
2 A. 1 2—In3 
(a) 3 sq. units (b) 3 Sq. units (b) >) 
(c) 2 sq. units (d) None of these (c) 4—3ln3 
23, The triangle formed by the tangent to the 2 
curve f(x) = x +bx—b at the point (1, 1) (d) None of these 
and the co-ordinate axes, lies in the first —e 1° 
If = =} then th 
quadrant. If its area is 2, then the value of ‘b’ 2s. If f() La ng ah ee 
is of the region bounded by the curves 
(a) -3 (b) -2 y =f (x), x-axis, y-axis and x = 21 is 
cs (Do 4 (a) e+ 3 | sq. units 
24. The area bounded by y= 2-12—xl, y= > att aged 
ot (b) { = 42 sq. units 
1S _12 
= (5 ’ 
(a) 5=4in2 ©) aByy V3 sq. units 
3 12 
(d) a 4-N2 +73 |sq. units 
Practice Test 
M.M: 10 Time : 15 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer‘(s). 
{10 x 2 = 20) 
1. Area of the region bounded by the curve Area bounded by the curve 
y=e,y—e and the straight line x= 1 is y =f (x),y =0 and x = + 3a is 9a/2, Thena = 
given by (a) 1/2 (b) -1/2 
@aae tee yee t_9 (c) 0 (d) None of these 
4. The area bounded by the curves 


3. Let fa)=| : 
Ee ts 


(clet+e -2 (d) None of these 
. The area bounded by the curve y =f (x), the 
x-axis and the ordinate x=1 and x=6 is 
(b — 1) cos (3b + 4). Then f (x) is given by 
(a) (x — 1) sin (8x + 4) 
(b) 3 (x — 1) sin (8x + 4) + cos (8x + 4) 
(c) cos (8x + 4) — 3 (& — 1) sin (3x + 4) 
(d) None of these 


2 
x<0 


x>0O 
Record Your Score 
1. First attempt 


2. Second attempt 
3. Third attempt 


[x}+ly] >landx’+y"< lis 
(a) 2 sq. units (b) m sq. units 
(c) (t- 2) sq. units (d) (m+ 2) sq. units 


. If A, is the area bounded by y =(1-x7)" 


and coordinates axes, n € N, then 
(a)A, =A, -1 

(b) A, <A, 4 

(c)A, >A, 1 

(d) A, = 2A, 4 


Max. Marks 


ea anil 
a 





must be 100% 
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Answers 


Multiple Choice -I 


1. (a) 2. (d) 3. (b) 4. (b) 5. (c) 6. (c) 
7.(c) 8. (b) 9. (d) 10. (c) 11. (a) 12. (b) 
13. (d) 14. (a) 15. (b) 16. (b) 17. (b) 18. (b) 
19. (a) 20. (b) 21. (c) 22. (b) 23. (a) 24. (c) 
25, (d) 
Practice Test 
1. (c) 2. (c) 3. (a) 4. (c) 5. (b) 
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DIFFERENTIAL EQUATIONS 





§ 20.1. Variable Separable : 


If the differential Equation of the form 
fy (x) dx = f(y) dy (1) 

where fy and fo being functions of x and yonly. then we say that the variables are separable in the differential 
equation. 

thus, integrating both sides of (1), we get its solution as 

J f; (x) dx = j bh(y) dy+e 

where cis an arbitrary constant. 
Method of Substitution : 

lf the differential equation is not in the form of variable separable but after proper substitution the 
equation reduces in variable separable form in the new variable. 


§ 20.2. Homogeneous Differential Equations : 


A differential equation of the form 
DSS A(X Y) 
dx fa (x, y) 
are homogeneous functions of x and y of the same degree, is called a homogeneous equation. 
Working Rule : To get the solution of a homogeneous differential equation, we follow the following 
procedure : 


, where f; (x, y) and f (x, y) 


7 av _ dy 
(i) Puty = vx sothat v+x ae > Oe 
(ii) The equation thus obtained will be of the form in which variables are separable. 
(iii) After integration replace v by y/x and get the general solution. 
Equations Reducible to Homogenous Form : 
A differential equation of the form 
dy _axt+byt+c 
dx = aix+ biy+c1 
Case (i) If = 28 = m(say) 
Then dy _ Mlaixt biy)+c 
dx (aiX+ Biy + C1) 
In such case the substitution 


where mis any number. 


= dy _ at 
aix+ biy = v,so that a1 + by n= ae 


transform the differential equation to the form 





1} a _ mv+e 
bi | dx : Vv+Cy 
dv mv+c ) 
or = ay 
ax V+Ct 


which is a differential equation in variables separable form and it can easily be solved. 
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Differential Equations 159 
= _ a b 
Case (ii): If a # Be 
then put x = X+h, y = Y+k,so that 
dy _ yw 
dX ax 


transform the differential equation to the form 
dy aX + bY +(ah+ bk+ Cc) 
aX” aiX+b1Y¥+(aih+ bik + ¢1) 





Now, choose fA and k such that 
0 
0 


ah+ bk+¢ 
ajih+ bik+c1 
then for these values of h and k, the equation becomes 
dY  _ax+byY 
aX aiX+b1Y 
This is a homogeneous equation which can be solved by putting Y = vX. finally by replacing X by 
(x— h) and Y by (y— k) we shall get the solution in original variables x and y. 


§ 20.3. Linear Differential Equation : 


cle 
A differential equation of the form be + Py = Q, where P and Q are functions of x alone or constants is 
known as linear differential equation and its solution is given by 
ye | Pox = face] Pm dx+¢ 


Note : If the differential equation can be represented in the form a Px = Q where Pand Q are 
functions of y alone or constants and its solution is given by 
xe! PY = f aes?" ay+c 
Equations Reducible to the Linear form: 


(i) Bernoullis’ Equation : An equation of the form We Py = Qy’, where P and Q are functions of x 
ax 


alone or constants and nis constant, other than 0 and 1, is called a Bernoulli's equation. 
Dividing by y’, we get 


nay -n+1 _ 
y at hy =Q 


—A+1 = jon Soa a 
Now put y =v, sothat (-n+1)y ay ae” 


we get 
dv 
en -n Pv=a(1-nQ. 
which is linear differential equation. 
(ii) If the equation of the form 


ay 3 
at Pow be Quy), 


where P and Q are functions of x alone or constants. 
Dividing by y (y), we get 


dy + OW) 5 Q 
or ein a wy) 
o ( y) AA | ly 
Now put = Vesotitat ae eat 
ny) xl wm] dx 
dv 1 ob 
or — = k.—- = 
= k vi) ox’ , where k is constant, 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 








160 Objective Mathematics 
we get oe kPv = kQ 
which is linear differential equation. 
§ 20.4. Solution by Inspection : 
(i) d(xy) = xdy+ydx (ii) af | > oe 
(i of : aa (iv) af | ce ants xXdy 
y _ 2axydy — y-dx : a & 2xydx— 2x*y dy 
() | A= Z (vi) d ca 8 Eeaw i 
y y 
‘ y \_ 2x%y dy 2x/ax  seeell tan 1X } = YOX= xe 
(vii) o(% |- r (vill) ¢ [en y ecg 
(ix) | tan” s) = oS (x) d[iIn(xy)] = Aay + YX 
? 
(xi) d| inl JJ- aa (xii) oe as nae 
+ 
(xiii) in( || says (xiv) d{- 5 ol" ie 
yeX dx - e*dy 


ey) = ye 


(xvii) (mydx + nxdy}. 


MULTIPLE CHOICE -I 


(xvi of ©) = sev et we ict 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. If y —f(x) passing through (1, 2) satisfies the 
differential equation y (1 +xy) dx —x dy =0, 
then 


EAs 
(a) f (x) m7 2 = 


-1 
()f@) = = 














d 
(@)f@) = = 


2. The differential equation representing the 
family of the curves y =2e (x+Vc) where c 
is a positive parameter, is of 
(a) order 1, degree 3 
(b) order 2, degree 2 
(c) order 3, degree 3 
(d) order 4, degree 4 

3. The solution of the og equation 

*4 1/X) 
Hie: o’ ey 5 


(axoQ/y=k — (b)bO/x) =kx 
C)ydQ/)=k Md) oW/x)=hky 

4. Let aand b be respectively the degree and 
order of the differential equation of the 
family of circles touching the lines 
eee =0 and lying in the first and second 
quadrant then 
(a)a=1,b=2 (b)a=1,b=1 
(c)a=2,b=} (d)a=2,b=2 

5. The integrating factor of the differential 


equation a (x log, x) +y =2 log, x is given 


by 
(a) x (b) 
(c) log, x (d) log, (log, x) 
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Differential Equations 


6. A differential equation associated with the 


. The function f(t) = 


. A continuously _ differentiable 


10. 


11. 


primitive y =a+ be +ce "is 
(a) y3 + 2y2 —y, = 0 
(b) y3 + 2y2 — 35y, = 0 
(c) 4y3 + Sy2 — 20y, = 0 
(d) None of these 
dx 


d ( ae ae 
dt“o 1—costcos x 
satisfies the differential equation 


(a) fs oF cot r=0 
(b) Fr (9 cotr=0 
dt 
df 2 
(c) at +2f() =0 
Af 
(d) = -2f()=0 


function 
y=f(x), xe (0,n) satisfying y’'=1+y’, 
y ()=0=y (m)is 

(a) tan x 

(b) x (%— 1) 

(c) (@—m) (1 -e") 

(d) not possible 

The largest value of c such that there exists a 
differential function h(x) for -c<x<c that 
is a solution of y, = 1 + y’ with h(0) = Ois 

(a) 2 (b) x 


far Qn ud 
@F 


ws 
The form of the differential equation of all 
central conics is 


d 
(a)x=yF 


(by xty2=0 


(dy? dy. dy 
@x{ i [Oa ke 
(d) None of these 


The particular solution of the differential 
equation y’+ 3xy=x which passes through 
(0, 4) is 


12. 


13 


14 


. 


15. 


161 


@y=1-1e"4 


(b)3y=1+1lle*7 


()3y=1-lle *? 
(d) None of these 
The particular solution of In 


( Z ]=32+4.9O=0. is 


(a) 3e%+4e %=7 
(b) 3e*” —4e° * =7 
(c) 4e*+3e %=7 
(d) None of these 
If the slope of tangent to the curve is 
maximum at x= 1 and curve has a minimum 
value 1 at x=0, then the curve which also 
satisfies the equation y’” = 4x — 3 is 

dy _ 
(a)y+2x+ Fa 0 
x x x’ 
a oa 
(c)y=1 txt¢xr4x° 
(d) None of these 
A spherical raindrop evaporates at a rate 
proportional to its surface area at any instant 
t. The differential equat‘on giving the rate of 
change of the radius of the raindrop is 


(b) y=1+ 


d‘r 
ager ase 


er 
(b) Fy 3r=0 


dr 
(c)—>=0 

dr’ 
(d) None of these 


Through any point (x, y) of a curve which 
passes through the origin, lines are drawn 
parallel to the co-ordinate axes. The curve, 
given that it divides the rectangle formed by 
the two lines and the axes into two areas, one 
of which is twice the other, represents a 
family of 

(a) circle 

(b) parabola 

(c) ellipse 

(d) hyperbola 
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MULTIPLE CHOICE —Ii 


Each question, in this part, has one or more than one correct answer (s). For each question write the letters 
a, b,c, d corresponding to the correct answer (s). 


16. 


17. 


18. 


19. 


20. 





The degree of the differential equation 

satisfying (V1+x° +V14+y)=A(xV1+y 

-y Vi+ x) is 

(a) 2 (b) 3 

(c)4 (d) None of these 

Solution of 2y sin x Sp =2 sin x cos x 
2 U3 ns 

BY) QS Fa= 1 is given by 

(a) y =sin x 

(b) y= sin’ x 

(c) y =1+cosx 

(d) None of these 

The differential equation of all ‘Simple 


: : . me OTE /- 
Harmonic Motions’ of given period — is 
n 


2B x= a.cos (or +4) 





a d‘x 
2) 


(a) + nx =0 (b) +n’x=0 
dt® dt 


(44 _ rao @ 444.20 
dt dr on 


The slope of the tangent at (x, y) to a curve 


passing through (1,1/4) is given by 


é — cos” E |then the equation of the curve is 


(a) y=tan +f n( =) 


/ 


()y=xtan'[n(Z)) 


4 an ieee 
(c) y=x tan es) 








(d) None of these 

The differential equation of the curve 
x y aoe: 

aap +7417 1 issiven by 


21. 


22. 


23. 


25. 


Objective Mathematics 


(a) O’ -— 1) W427’) =2y’ 

(b) (+ I) -ay’)=y 

(c) (+ 1) xy’) =2y’ 

(d) None of these 

Solution of the differential equation 
xeosx( }ry (x sin x + cos x) = 1 is 
(a) xy =sinx+ccosx 

(b) xy sec x —tanx+c 

(c) xy +sinx+ccosx=0 

(d) None of these 


Solution of the differential equation 
6 +y)dxe= (tan”' y — x) dyis 

=T -I 
(a)xe™ %=(1-tan'y)e™ “+c 


(b) xe"™" %=(tan 'y—1)e™ %4+e 


(c)x=tan 'y-lt+ce™ ” 


(d) None of these 

Equation of the curve in which the subnormal 
is twice the square of the ordinate is given by 
(a) log y=2x + log c (b) y=ce™ 

(c) log y = 2x — log c (d) None of these 


If o@)=f (6@}-7deand$(1)=0 then 


> ()= 

(a) {2@-1)}'" 

(b) {5 (x-2)}"° 

(c) {3 @-1))'? 

(d) None of these 

Solution of differential equation 
(2x cos y+y" cos x) dx + (2y sin x — x sin y) 
dy =0is 

(a) x” cosy+y’sinx=c 

(b) x cosy—ysinx=c 

(c) x cos” yt y sin’? x =c 

(d) None of these 
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Differential Equations 


Practice Test 


M.M. : 10 


(A) There are 10 parts in this question. Each nart has one or more than one correct answer(s). 


1. Solution of the differential equation 


sin v = = cos a —x cos y) is 
= x 
"a y 


(a) sec y =x-—1-ce” 
(b) sec y =x +1+ ce” 


(c)y=x+e" +c 
(d) None of these 


2. The differential equation whose solution is 
(~~ hy +(y- ky" =a’ is (a is a constant) 
nae | BE x ADS, wD 52 
(a) {1+(y’) 1 =a y” (b) {14+ 06°) T =a" (y’) 


(c) {1+ vy’) =a" wy")? (d) None of these 


3. Solution of the equation 


dy ,1 == 
dx tz tany 2 tan y sin y 1s 


(a) 2x =sin y (1+ 2cx”) 
(b) 2x = sin y (1 +x”) 
(c) 2x + sin y (1+ cx’) 


Record Your Score 


1. First attempt 


2. Second attempt 
3. Third attempt 


4. 


163 
Time : 15 Min 
[10 x 2 = 20] 
(d) None of these 
Solution of the differential equation 


dy _ x+y+T7 is 

dx 2x+2y+3 

(a) 6 (x +y) + 11 log (8x + 3y + 10) = Ix +e 
(b) 6 (x +) — 11 log (8x + 38y + 10) =9x +c 
(c) 6 (x+y) -— 11 log («& +v + 10/3) =% +c 
(d) None of these 


. The solution of the equation 


® _ 3y = sin 2ris 


-3 1 - 
(aye “= 13° 


(b)y=-— (eos 2x +3 sin 2x) +ce™ 


3 (2 cos 2x + 3 sin 2x) +c 


(c) y ={- 1/V13} cos (2x - tan” (3/2) + ce™ 
(d) y = {- 1/V13} sin (2x + tan” + (2/3) + ce™ 


Max. Marks 


esis 
Sass 





Multiple Choice -I 
1. (a) 2. (a) 3. (b) 
7. (a) 8. (a) 9. (c) 
13. (b) 14. (c) 15. (b) 
Multiple Choice-Il 
16. (d) 17. (a) 18. (b) 
22. (b), (c) 23. (a), (b), (c) 24. (c) 
Practice Test 
1. (b) 2. (b) 3. (a, b) 


Answers 


4. (c) 5. (c) 6. (b) 
10. (c) 11. (b) 12. (c) 
19. (c) 20. (c) 21. (a), (b) 
25. (a) 

4. (b, c) 5. (a), (b), (c), (d) 
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CO-ORDINATE GEOMETRY 


STRAIGHT LINE 





§ 21.1. Distance Formula 


The distance between two points P (x1 , yi) and Q (x2 , yz) is given by 
ee 
PQ = | Vox m1)? + We- yi)? 


Distance of (x1 , y1) from origin = | VF + yf | 
Note : If distance between two points is given then use + sign. 
§ 21.2. Section Formula 


If R(x, y) divides the join of P. (a , y1) and Q (x2, y2) in the ratio m : mz (m1, m2 > 0) then 
1m X2 + MeX1 . iMmvVa + my 


= —___— = — div'des internall 
a m+ me y m +™me ( v) 
and x= ELLE Fea y= mya — Mey (divides externally) 
mi — me m — me 


§ 21.3. Area of a Triangle 


The area of the triangle ABC with vertices A (x1 , y1) ; B (x2 , y2) and C (x3, y3). The area of triangle ABC 
is denoted by A and is given as : 
um yy 1 
(i) A=5|% ye 1 
xs ys 1 





1 
= 9 Dx (ya — Ya) + 22 (Ya — M1) + 23 (M1 — ya) 

Note : (a) If one vertex (x3 , y3) is at (0, 0), then 

1 

A= 3 | Gaye - x2 y1) | 

(b) If area of triangle is given then use + sign 
(ii) If ap-x+ by +e, = 0, (r= 1, 2, 3) are the sides of a triangle, then the area of the triangle is given by 
a bt a|? 


1 
=sanmaw| & be & 
2C1C2C3 te ba oe 


where C; , C2, C3 are the co-factors of ci , c2 , cg in the determinant. 


A 





§ 21.4. Area of Polygon 
The area of the polygon whose vertices are (xj , yi), (X2, ¥2), (x3, ¥3) » --» (Xn. Yn) is 


= 5 ye — x2 91) + (X2 ¥3— xXay2) +... + (Xny1 — x1y¥n)] 
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Straight Line 165 


§ 21.5. Nine point Centre 


The centre of nine point circle (which passes through the feet of the perpendiculars, the middle points of 
the sides, and the middle points of the lines joining the angular points to the orthocentre) lies on OP and 
bisects it. When O and P are the orthocentre and circumcentre of a triangle. Also the radius of the nine-point 
circle of a triangle is half the radius of the circumcircle. 


§ 21.6. Relation in Orthocentre, Nine point centre, Centroid and Circumcentre 


The orthocentre, the nine point centre, the centroid and the circumcentre therefore all lie on a straight 
line and centroid divides the orthocentre and circumcentre in the ratio 2 : 1 (Intemally). 


§ 21.7. Collinearity of three Given Points 


The three given points are collinear i.e., lie on the same straight line if 

(i) Area of triangle ABC is zero. 

(ii) Slope of AB = slope of BC = slope of AC 

(iii) Distance between A & B+ distance between B & C= distance between A & C 

(iv) Find the equation of the line passing through any two points, if third point satisfied the equation of the 
line then three points are collinear. 


§ 21.8. Locus 


The locus of a moving point is the path traced out by that point under one or more given conditions. 

How to find the locus of a point : Let (x1 , y1) be the co-ordinates of the moving points say P. Now 
apply the geometrical conditions on x; , yi . This gives a relation between x; and y; . Now replace x; by x 
and y; by yin the eleminant and resulting equation would be the equation of the locus. 


§ 21.9. Positions of Points (x1, ¥1) and (x2, yz) Relative to a given Line 


If the points (x1, y1) and (xe, ye) are on the same side of the line ax+ by+ c=0, then ax; + by; +c and 
ax; +byi +c 
axe + byo +c 
the opposite sides of the line ax+ by+c=0, then ax; + by; + c and axe + by2 + c both are of signs opposite 
to each other and hence 


AXx2 + bye + c both are of the same sign and hence > 0, and if the points (x1, yi) & (x2, ye) are on 


ax; + byi+¢ 


<0 
aXx2 + by2+e¢ 


§ 21.10. Angle between two Lines 


1} 2H — Me 
i+mme 


Corollary 1 : If two lines whose slopes are m and mp are parallel iff 6 = 0 (or x) = tan6 =0 <4 m =m 


Angle between two lines whose slopes are m and m is 6 = tan” 





Corollary 2 : If two lines whose slopes are m and mp are perpendicular iff 6= a | or- . 
aK 
= cot@=0< mm=-1 
Note : Two lines given by the equations a,x + biy+ cy; = 0 and aox+ boy+ c= 0 are 
‘ a1 bY 
i) Parallel if — = — (slopes are equal 
(i) SB pe qual) 
(ii) Perpendicular if a1 a2 + b1b2 = 0 (Product of their slopes is ~1) 
(iii) Identical if = = BY = = (compare with the conditions in (i)) 


be 
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§ 21.11. Equation of a Line Parallel to a given Line 


The equation of a line parallel to the line ax+ by+c = Ois of the form ax+ by+k = 0, where kis any 
number. 


§ 21.12. Equation of a line Perpendicular to a given Line 


The equation of a line perpendicular to the line ax + by+c = O is of the form bx - ay+ k=0 where kis 
any number. 


§ 21.13. Length of Perpendicular from a Point on a Line 


The length of perpendicular from (x1 , yi) on ax+ by+c = Ois 
axi+ by;+c 


(a? + b*) 








§ 21.14. Distance between two Parallel Lines 


Let the two parallel lines be ax+ by+c = Oand ax+ by+c; = 0 

c1:-C 
Va? + b’) 
Second Method : Find the co-ordinates of any point on one of the given lines, preferably putting x = 0 or 


y= 0. Then the perpendicular distance of this point from the other line is the required distance between the 
lines. 


First Method : The perpendicular distance between the lines is 








§ 21.15. A line Equally Inclined with two Lines 


Let the two lines with slopes m; and me be equally inclined to a line with slope m, then 
TaD ax retie Ss, 
1+mm 1+mm 


§ 21.16. Equations of Straight lines through (x; , y1) making 2 a with y= mx+ care 


y-y1 = tan (6 - a) (x- x1) 
and y-y1 = tan (0+ a) (x- x4) 
where tan® = m. 


§ 21.17. Family of Lines 


Any line passing through the point of intersection of the lines aix+byy+c; = 0 and 
ax + boy +-cCo2 = Ocanbe represented by the equation (ax + biy + c1) +A (aox+ bo y+cp) = 0. 


§ 21.18. Concurrent Lines 


The three given lines are concurrent if they meet in a point. Hence to prove that three given lines are 
concurrent, we proceed as follows : 

Method I : Find the point of intersection of any two lines by solving them simultaneously. If this point 
satisfies the third equation also, then the given lines are concurrent. 

Method II: The three lines aixx+ by +cj = 0, i= 1, 2, 3 are concurrent if 
ab 
a2 bo 2 
a3 63 03 


=0 








Method Ill : The condition for the lines P= 0, Q=0, and R=0 to be concurrent is that three constants 
!,m, n (not all zeros at the same time) can be obtained such that 
IP+mQ+nR=0. 
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§ 21.19. The Image of a point with Respect to the Line Mirror : Abr yD . 






The image of A(x1,y:) with line mirror 


ax+ by+c = Obe B(x2, y2) is given by 


respect to the 


— 2 (ax; + by1 + C) 


(a +B) 


21.20. Equations of the Bisectors of the Angles between 
two Lines my 


Equations of the bisectors of the lines 
Li: aix+biy+c;, = Oand la: aext+boy+a = 0 
(ai1b2 # a2b1) where ci >0 & co > Oare 
(axx+biy+¢e1)  , (a2x+ boy+ ce) 
Va? + bP) Val + bP) 


ly 


—— — 


ee 


obtuse bisector 
Fig.21.2 


Conditions Obtuse angle 


bisector 





ajay + b,b, > 0 





a\a,+ byb, <0 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


3. One of the bisector of the angle between the 
lines 
a(x-1)°+2h(x-1) (y-1) +b (y-2) =0 
is x + 2y —- 5 =0. The other bisector is 
(a) 2x-y=0 (b) 2x+y=0 
(c)2x+y-4=0 (d)x-2y+3=0 


intercepts aandb on_ the 


1. If the distance of any point (x, y) from the 
origin is defined as 
d(x, y) =max {I xl, ly}, 
d (x, y) =a non zero constant, then the locus is 
(b) a straight line 
(d) a triangle 


(a) acircle 
(c) a square 
2. The point (4, 1) undergoes the following 4. Line L_ has 


three transformations successively 

(I Reflection about the line y = x. 

(II) Transformation through a distance 2 units 
along the positive direction of x-axis 

(III) Rotation through an angle n/4 about the 
origin in the anticlockwise direction. 

The final position of the point is given by the 
co-ordinates 


Pl a eer 
OTT | 


(b) (— 2. 7 V2) 


/ 


co Fagg (d) (V2, 7 V2) 


co-ordinate axes, when the axes are rotated 
through a given angle; keeping the ongin 
fixed, the same line has intercepts p and q, 
then 


(ats be ep?g? oye t= by 4 
ab p | 
Oh wa wey ma eee 
a” p b* q 


. The point A (2, 1) is translated parallel to the 


line x —y =3 by a distance 4 units. If the new 
position A’ is in third quadrant, then the 
co-ordinates of A’ are 
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(a) (2+2 V2, 1+2 2) 
(b) (-2+ V2, -1-2 2) 
(c) (2-2 V2, 1-2-2) 
(d) None of these 


. A ray of light comming from the point (1, 2) 


is reflected at a point A on the x-axis and then 


passes through the point (5, 3). The 
co-ordinates of the point A is 
13 rs 
(a) = 0] )/ 750 | 
(c) (-7, 0) (d) None of these 


- The orthocentre of the triangle formed by the 


lines x + y= 1, 2x + 3y =6 and 4x-y+4=0 
lies in, 

(a) I quadrant (b) II quadrant 

(c) III quadrant (d) IV quadrant 

The reflection of the point (4, — 13) in the the 
line 5x + y+6=O0is 
(a) (- 1, - 14) 

(c) (1, 2) 


(b) (3, 4) 
(d) (— 4, 13) 


. All the points lying inside the triangle formed 


12. 


13. 


by the points (0, 4), (2, 5) and (6, 2) satisfy 
(a) 3x+2y+8>0 

(b) 2x+y-10>0 

(c) 2x -3y-11>0 

(d)-2x+y-3>0 

A line passing through P (4,2) meets the 
x and y-axis at A and B respectively. If O is 
the origin, then locus of the centre of the 
circumcircle of AOAB is 

(ayx+y'=2 (bax '+y!=1 
(c)x b+2y'=1 @axe'+2y'=1 
Let n be the number of points having rational 


co-ordinates equidistant from the point 
(0, ¥3) then 

(ajn<l (b)n=1 

(c)n<2 (d)n>2 


The co-ordinates of the middle points of the 
sides of a triangle are (4, 2), (3, 3) and (2, 2), 
then the co-ordinates of its centroid are 

(a) (3, 7/3) (b) (3, 3) 

(c) (4, 3) (d) None of these 

The line segment joining the points (1, 2) and 
(-2, 1) is divided by the line 3x+ 4y=7 in 
the ratio 


(a) 3:4 (b) 4:3 


14. 


15. 


16. 


17, 


18. 


19. 


20. 


Objective Mathematics 
(c)9:4 (d)4:9 
If a straight line passes through (x, y,) and 


its segment between the axes is bisected at 
this point, then its equation is given by 


x 
(@) 49 =2 (b) 2 @ay, +x) =x 


(c) xy, + yx; =x,y, (d) None of these 
If pj, P2,p3 be the perpendiculars from the 


points (m’, 2m), (mm’, m+ m’) and (m’ 2 2m’) 
respectively on the line 

; sin’ 

x cos &+y sin &+—— = 
cos 

then p), p>, p3 are in 
(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 
The acute angle @ through which the 
co-ordinate axes should be rotated for the 
point A (2, 4) to attain the new abscissa 4 is 
given by 


(a) tan 8 = 3/4 (b) tan 0 =5/6 
(c) tan 0@=7/8 (d) None of these 

2 2 1 2” 
Ms. roms Press bw io wee 
orthocentre of the triangle having sides 
x-y+1=0, x+y+3=0 and 
2x + Sy -2=0is 


(a) (2m — 2n, m —n) (b) (2m — 2n, n— m) 

(c) Qm—n,m+n) (d)(2m—n, m—n) 

The equation of straight line equally inclined 
to the axes and equidistant from the point (1, 
—2) and (3, 4) is 
(a)jx+y=1 
(c)y-x=2 


(b) y-x-1=0 
(d) y-—x+1=0 
If one of the diagonal of a square is along the 
line x=2y and one of its vertices is (3, 0) 
then its sides through this vertex are given by 
the equations 
(a) y= 3x +9 =0, 3y +x-3=0 
(b) y+ 3x+9=0, 3y+x-3=0 
(c) y-3x+9=0, 3y—x+3=0 
(d) y-—3x+3=0, 3y+x+9=0 
The graph of the function 
y =CoOs x cos (x + 2) — cos? (x + 1) is 
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Straight Line 


21. 


22. 


23. 


25. 


(a) A straight line passing through (0, — sin” 1) 
with slope 2 

(b) A straight line passing through (0, 0) 

(c) A parabola with vertex (1, -— sin? 1) 

(d) A straight line passing through the point 


2 
P (m,n) (where m, n are natural numbers) is 
any point in the interior of the quadrilateral 
formed by the pair of lines xy — 0 and the two 
lines 2x+y—2=0 and 4x+Sy=20. The 
possible number of positions of the point P is 
(a) Six (b) Five 
(c) Four (d) Eleven 
The image of the point A (1,2) by the line 
mirror y = x is the point B and the image of B 
by the line mirror y = 0 is the point (a, B) then 


Tp : 
la ,sin’ 1 Jare paralle to the x-axis 


(a)a=1,B=-2 (b)a=0,B=0 
(c)a=2,B=-1 (d) None of these 
ABCD is a_ square whose vertices 


A, B, Cand D are (0, 0), (2, 0), (2, 2) and (0, 
2) respectively. This square is rotated in the 
X-Y plane with an angle of 30° in 
anticlockwise direction about an axis passing 
through the vertex A the equation of the 
diagonal BD of this rotated square is ....... If 
E is the centre of the square, the equation of 
the circumcircle of the triangle ABE is 


(a) V3 x+(1 -V3)y=V3, + =4 
(b) (1+ V3) x-(1-V2) y=2,x° +y?=9 
(c) (2—V3)x+y=2(V3-1),x +y" 

-xV¥3-y=0 
(d) None of these 


. The straight line y=x—-2 rotates about a 


point where it cuts x-axis and becomes 
perpendicular on the — straight line 
ax + by +c =0 then its equation is 

(a) ax + by+2a=0 

(b) ay—bx+2b=0 

(c) ax+by+2b=0 

(d) None of these 

The line x + y =a meets the axis of x and y at 
Aand B respectively a triangle AMN is 
inscribed in the triangle OAB, O being the 
origin, with right angle at N, MandWN lie 
respectively on OB and AB. If the area of the 


27. 


28. 


29. 


30. 


31. 


169 


triangle AMN is 3/8 of the area of the triangle 
OAB, then AN/BN = 
(a) 1 
(c)3 


(b) 2 
(d) 4 


. If two vertices of an equilateral triangle have 


integral co-ordinates then the third vertex 
will have 

(a) integral co-ordinates 

(b) co-ordinates which are rational 

(c) at least one co-ordinate irrational 

(d) co-ordinates which are irrational 


If 1, O, 3, By, By, Bz are thevalues of n for 
i n-l ar. Ae n=l r 
which Z x” is divisible by 2 x, then the 
r=0 r=0 


triangle having vertices (0, B,), (G2, By) and 
(3, B3) can not be 
(a) an isosceles triangle 
(b) aright angled isosceles triangle 
(c) a right angled triangle 
(d) an equilateral triangle 
The points  (q, B), (y, 8), (a, 5) and (y, B) 
where @, B, y, 5 are different real numbers are 
(a) collinear 
(b) vertices of a square 
(c) vertices of a rhombus 
(d) concyclic 
The equations of the three sides of a triangle 
are x=2,y+1=0 and x+2y=4. The 
co-ordinates of the circumcentre of the 
triangle are 
(a) (4, 0) (b) (2, -1) 
(c) (0, 4) (d) None of these 
IfP(1+0/V2.2+ a/V2) be any point ona 
line then the range of values of t for which 
the point P lies between the parallel lines 
x+2y=1 and 2x+ 4y= 15 is 

4 2 5 v2 
(a) -———- <a<—— 

3 ae 

(b)0<a< Sig 


4 V2 
(c)-- ~< a<0 


(d) None of these 
If the point (a,a) fall between the lines 
lx+yl=2 then 


(a)lal=2 (b) lal=1 
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32. 


33. 


34. 


35 


36. 


37. 
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1 


(c)lal<1 (d)lal<; 


If a ray travelling the line x= 1 gets reflected 
the line x + y = 1 then the equation of the line 
along which the reflected ray trevels is 

(a) y=0 (b)x-y=1 

(c)x=0 (d) None of these 
Iffat+y)=f@~ fy) Vx, ye Rand f(1) =2 
then area enclosed by 31xi+2lyI<8is 

(a) f(4) sq. units 

(b) 1/2 f (6) sq. units 


(c) 51) sq. units 


(d) +f) Sq. units 


The diagonals of the parallelogram whose 
sides are Ix+my+n=0, Ix+my+n =0, 
mx+ly+n=0,mx+lyt+n’=0 include an 
angle 


(a) 1/3 (b) 7/2 


(d) tan | 








2 
lo --m 
2 


(c) tan” ! | rea dn 


P+m 





The area of the triangle having vertices (—2, 
1), (2, 1) and{ Lim Lim cos™ (n ! mx); x is 
\ Mm —> 00} — 00 


2m 


rational, Lim Lim cos” (n ! mx); where x is 


m—- con) co 
irrational) is 
(a) 2 (b) 3 
(c) 4 (d) None of these 
Consider the straight line ax + by=c where 
a,b,c R" this line meets the co-ordinate 
axes at A and B respectively. If the area of 
the AOAB, O being origin, does not depend 
upon a, b and ¢ then 
(a) a, b,c are in A.P. 
(b) a, b, c are in G.P. 
(c) a, b,c are in H.P. 
(d) None of these 
If A and B are two points having co-ordinates 
(3, 4) and (5, —2) respectively and P is a point 
such that PA=PB and area of triangle 
PAB = 10 square units, then the co-ordinates 
of P are 
(a) (7, 4) or (13, 2) (b) (7, 2) or (1, 0) 
(c) (2, 7) or (4, 13) (d) None of these 


38. 


39. 


40. 


41. 


42. 


43. 


Objective Mathematics 


The position of a moving point in the 
xy-plane at time is given’ by 
(u cos Ot, usin at -1 gr), where u, O, g are 
constants. The locus of the moving point is 
(a) acircle (b) a parabola 

(c) an ellipse (d) None of these 

If the lines x+ ay +a=0, bx+y+b=0 and 
cx+cy+1=0 (a, b,c being distinct # 1) are 








concurrent, then the value of 
gen gn “Lime oh : 

qe 1 pal eT 

(a) -1 (b) 0 

(c) 1 (d) None of these 


The medians AD and BE of the triangle with 
vertices A(0,b),B(0,0) and C(a,0) are 
mutually perpendicular if 

(a)b= 2a (b) a=V2 b 

(c)b=-V2 a (d) a=5V2b 

P is a point on either of two lines 
y-V3 1x1=2 at a distance of 5 units from 
their point of intersection. The co-ordinates 
of the foot of perpendicular from P on the 
bisector of the angle between them are 


@(05G+5 V3) \or 0,5 (4-5 V3) }: 
(depending on which line the point P is taken) 
7; 
(b) [a5 a+ 3) | 
1 
(0.5 4-5 ¥5) | 


N 
wm 


Let AB be a line segment of length 4 with the 

point A on the line y = 2x and B on the line 

y =x. Then locus of middle point of all such 

line segment is a 

(a) parabola (b) ellipse 

(c) hyperbola (c) circle 

Let O be the origin, and let A (1, 0), B (0, 1) 

be two points. If P (x, y) is a point such that 

xy>Oandx+y< 1 then 

(a) P lies either inside AOAB or in third 
quadrant 

(b) P can not be inside AOAB 

(c) P lies inside the AOAB 

(d) None of these 
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Straight Line 


44, 


45. 


46. 


47. 


48, 


49. 


If the point P(a’, a) lies in the region 
corresponding to the acute angle between the 


lines 2y = x and 4y = x, then 
(a) ae (2,4) (b) ae (2, 6) 
(c) ae (4, 6) (d) ae (4, 8) 


A ray of light coming along the line 
3x+4y-—5=0 gets reflected from the line 
ax+by—1=0 and goes along the line 
5x — 12y—10=0 then 


pst cemeli2 
ETS rs 15 
64 8 
()a=—T5 P= 115 
p> 64 Raabe 
) Or ge Tne 
6h pee 8 
()a=—s7519="T15 
If line 2x+7y—1=0 intersect the lines 


L, =3x+4y+1=0 and L,=6x+8y-3=0 
in A and B respectively, then equation of a 
line parallel to L; and L and passes through 
a point P such that AP: PB=2:1 
(internally) is (P is on the line 
2x+7y ~1=0) 

(a) 9x + 12y+3=0 (b) 9x+ 12y-—3=0 

(c) 9x + 12y -2=0 (d) None of these 

If the point (1 + cos 6, sin 6) lies between the 
region corresponding to the acute angle 
between the lines x—3y=0 and x—-6y=0 
then 


(a)O@ER 
(b)86e R~na,nel 
(c) Oe R~| nn+= j,ne I 
x ae | 
(d) None of these 
In a AABC, side AB has the equation 


2x + 3y = 29 and the side AC has the equation 
x+2y= 16. If the mid point of BC is (5, 6) 
then the equation of BC is 


(a) 2x+y=7 (b)x+y=1 
(c)2x-y=17 (d) None of these 
The locus of a point which moves such that 


the square of its distance from the base of an 
isosceles triangle is equal to the rectangle 
under its distances from the other two sides is 
(a) a circle (b) a parabola 


50. 


51. 
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(c) an ellipse (d) a hyperbola 

The equation of a line through the point 
(1, 2) whose distance from the point (3, 1) 
has the greatest possible value is 

(a)y=x (b) y= 

(c) y=— 2x (d) y=—-x 

If the point (cos 6, sin 8) does not fall in that 
angle between the lines y=|x—-—11 in which 
the origin lies then 8 belongs to 

(mw 3n 
2" “Os 


w/-F, 


) 
(c) (0, Tt) 
(d) None of these 


(a) 


wa 


52. ABC is an equilateral triangle such that the 


53. 


54, 


55, 


56. 


vertices B and C lie on two parallel lines at a 
distance 6. If A lies between the parallel lines 
at a distance 4 from one of them then the 
length of a side of the equilateral triangle is 





88 
(a) 8 oo) V> 
ny ANT 
(co) B (d) None of these 


The four sides of a quadrilateral are given by 
the equation xy(x—2)(y—3)=0. The 
equation of the line parallel to x — 4y =0 that 
divides the quadrilateral in two equal areas is 
(a)x-4y-5=0 (b)x-4y+5=0 
(c)x-—4y-1=0 (d)x-4y+1=0 

Two points A and B move on the x-axis and 
the, y-axis respectively such that the distance 
between the two points is always the same. 
The locus of the middle point of AB is 

(a) astraight line (b) acircle 

(c) a parabola (d) an ellipse 


If ¢t),f,andt, are distinct, the points 


(t), 2at, + at;), (ty, Zaty + at) and 
(tz, 2at, + ats) are collinear if 

(a) t} 2th =- 1 (b) th +h +h =t, to ts 
()t{tht+R=0 GMth+h+h=-1 

If sum of the distances of a point from two 
perpendicular lines in a plane is 1, then its 
locus is 

(a) a square 

(c) a straight line 


(b) a circle 
(d) two intersecting lines 
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57. 


58. 
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If the lines 
2(sina+sinb)x-—2sin(a—b)y=3 and 
2 (cosa+cosb)x +2cos(a—b)y=5 are 
perpendicular, then sin 2a + sin 2b is equal to 
(a) sin (a — b) —2 sin(a+b) 

(b) sin (2a — 2b) — 2 sin (a + b) 

(c) 2 sin (a — b) —sin (a+ b) 

(d) sin (2a — 2b) — sin (a+ b) 

The line x+y— 1 meets x-axis at 
‘A and y-axis at B, P is the mid point of AB 
fig. No. 23.3 P,; is the foot of the 
perpendicular from P to OA; M, is that of P, 
from OP;P, is that of M, from OA; M) is that 
of P, from OP; P; is that of M from OA and 
so on. If P, denotes the nth foot of the 
perpendicular on OA from M,,_ ;, then OP,, = 


(a) 1/2n (b) 1/2” 


MULTIPLE CHOICE -! 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. The points (2, 3), (0, 2), (4, 5) and (0, #) are 


62. 


63. 


64. 


concyclic if the value of t is 


(a) 1 (b) 1 

(c) 17 (d) 3 

The point of intersection of the lines 
pe Eales Op Las bb 

AO land; +7 1 lies on 


(a)x-y=0 
(b) (x+y) (a+b) =2ab 
(c) (lx + my) (a+ b) = (1+ m) ab 
(d) (lx — my) (a+ b) = (l—m) ab 
The equations 
(b-—c)x+(c-—a)y+a-—b=0 
(b - Ete <2 yh. -b=0 
will represent the same line if 
(a)b=c (b) c=a 
(c)a=b (d)a+b+c=0 
The area of a triangle is 5. Two of its vertices 
are (2, 1) and (3, -2). The third vertex lies on 
y =x+3. The co-ordinates of the third vertex 
can be 
(a) (— 3/2, 3/2) 
(c) (7/2, 13/2) 


(b) (3/4, - 3/2) 
(d) (- 1/4, 11/4) 


59. 


60. 


65. 


66. 


67. 


68. 


69. 


Objective Mathematics 


(c) 2-1 (d) 2"+3 

If the area of the triangle whose vertices are 
(b, c), (c, a) and (a, b) is A , then the area of 
triangle whose vertices are (ac — Bb’, ab - c’), 
(ba — c’, be - a’) and (cb — a’, ca — b’) is 

(a) A“ (b) (a+b+c)"A 

(c) aA+ ba (d) None of these 

On the portion of the straight line x+ y=2 
which is intercepted between the axes, a 
square is constructed away from the origin, 
with this portion as one of its side. If p 
denote the perpendicular distance of a side of 
this square from the origin, then the 
maximum value of p is 

(a) V2 (b) 2 V2 

(c)3.V2 (d) 4V2 


If (-6, —4), (3, 5), (2, 1) are the vertices of a 
parallelogram then remaining vertex can not 
be 

(a) (0, -1) (b) (-1, 0) 

(c) -11,-8) (d) (7, 10) 

If the point P (x, y) be equidistant from the 
points A(a+b,a-—b) and B(a—b,a+b) 
then 

(a) ax = by 

(b) bx = ay 

(c) x -y =2 (ax+by) 

(d) P can be (a, b) 

If the lines x—2y-6=0, 3x+y-4=0 and 
Ax + 4y+ 2 = 0 are concurrent, then 

(a)A=2 (b)A=-3 

(c)A=4 (d)A=—-4. 

Equation of a straight line passing through 
the point of intersection of x— y+ 1=0and 
3x+y—5=0 are perpendicular to one of 
them is 

(a)xty+3=0 (b)x+y-3=0 
(c)x-3y-5=0 (d)x-3y+5=0 

If one vertex of an equilateral triangle of side 
a lies at the origin and the other lies on the 
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Straight Line 


70. 


71. 


72. 


73. 


74. 


75. 


line x — vsv =0, the co-ordinates of the third 
vertex are 


(a) (0, a) (b) (V3 a/2, - a/2) 
(c) (0, — a) (d) (- ¥3 a/2, a/2) 
If the lines ax+by+c=0, bx+cy+a=0 


and = cx+ay+b=0 
(a+b+c #0) then 

(a) a’ +b +c? -3abce =0 
(D)a=b 

(c)a=b=c 

(d) a+b? +c -—be-ca—ab=0 

If the co-ordinates of the vertices of a 
triangle are rational numbers then which of 
the following points of the triangle will 
always have rational co-ordinates 

(a) centroid (b) incentre 

(c) circumcentre _ (d) orthocentre 


are concurrent 


Let 5;, S, ... be squares such that four each 
n> 1, the length of a side of S, equals the 
length of a diagonal of S,,, ;. If the length of 
a side of S; is 10 cm, then for which of the 
following values of n is the area of S, less 
than 1 sq. cm ? 


(a) 7 (b) 8 
(c)9 (d) 10 
A line passing through the point (2, 2) and 


the axes enclose an area A. The intercepts on 
the axes made by the line are given by the 
two roots of 


(a) x? -21Alx+IAl=0 

(b) x7 +1 Alx+21A41=0 
(c)x’-IAlx+2101=0 

(d) None of these 

If bx+cy=a, where a,b,c are the same 
sign, be a line such that the area enclosed by 
the line and the axes of reference is zunit” 


then 
(a) b, a, c are in G.P. 
(b) b, 2a, c are in G.P. 


(c) b, 5 care in A.P. 


(d) b, — 2a, c are in G.P. 
Consider the straight lines x + 2y + 4 =0 and 
4x + 2y —1=0. The line 6x + 6y + 7 =Ois 


76. 


77. 


(a) bisector of the angle including origin 
(b) bisector of acute angle 

(c) bisector of obtuse angle 

(d) None of these 


Two roads are represented by the equations 
y-x=6 and x+y=8. An _ inspection 
bunglow has to be so constructed that it is at 
a distance of 100 from each of the roads. 
Possible location of the bunglow is given by 
(a) (100V2 + 1,7) (b) (1 — 100V2 , 7) 

(c) (1, 7+ 100V2). (d) (1, 7-100V2) 
Angles made with the x-axis by two lines 
drawn through the point (1, 2) cutting the line 
x+y=4 at a distance V6/3 from the point 
(1, 2) are 

lin 


5n 
2 12 


Tt 
(a) 12 and 


71 
2 (0) - 45 and — 


3 
(c) x and 7; (d) None of these 


. A line of fixed length (a+b) moves so that 


its ends are always on two fixed 
perpendicular lines. The locus of the point 
which divides this line into portions of 
lengths a and D is 


(a) a circle (b) an ellipse 
(c) a hyperbola (d) None of these 
79. If each of the points (x; , 4), (2, y;) lines on 


80 


the line joining the points (2, — 1), (5, —3) 
then the point P (x; , y;) lies on the line 
(a)6(x+y)-—25=0 

(b) 2x+ 6y+1=0 

(c) 2x + 3y -6=0 

(d) 6 (x+y) -— 23 =0 

Two vertices of a triangle are (3,-—2) and 
(- 2,3) and its orthocentre is (— 6, 1). Then 
its third vetex is 


(a) (1, 6) (b) (— 1, 6) 
(c) (1, - 6) (d) None of these 
81. Length of the median from B on AC where 
A(-1, 3), B(1,- 1), C(5, 1) is 
(a) V18_ (b) V10. 
(c) 2N3 (d) 4 
82. The point P(1, 1) is translated parallel to 


2x=y in the first quadrant through a unit 
distance. The co-ordinates of the new 
position of P are 
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174 Objective Mathematics 
ipbedinns orl: (b) rotation through a distance 2 units along 
wis #5 the positive x-axis. 

pate Then the final co-ordinates of the point are 
©) of 5 +75 | 
(a) (4, 3) (b) (3, 4) 
(4 2 @ (2s, ) (c) 1, 4) (d) (7/2 , 7/2) 
; C5," v5 V5 ° V5 87. The incentre of the triangle formed by the 
83. The mid points of the sides of a triangle are lines x =0, y= 0 and 3x + 4y = 12 is at 
(5, 0), (5, 12) and (0, 12), The orthocentre of rn 9 
this triangle is (@)| 2°2 | (6) (1,1) 
(a) (0, 0) (b) (10, 0) , 4) 3 
(| 15 @(5.1| 
(c) (0, 24) (d) Lape ae es 
2 : 88. If (a, b) be an end of a diagonal of a square 
34. A aaa nas fri ey ae and the other diagonal has the equation 
apa ie ee mene ge x—yz=a then another vertex of the square 
C (a3, b3) to a variable line is zero, then the eis 
line passes through 2 
(a) the orthocentre of AABC iS ie be a a b) 
(b) the centroid of AABC ae. , 
(c) the circumcentre of AABC 89. The _ points (p+ 1, 1), (2p +1,3) and 
éd). Nonstoninese (2p + 2, 2p) are colliner if 
85. One vertex of the equilateral triangle with Gs } Oytiedie 
centroid at the origin and one side as (c) p=2 (d) p= -+ 
x+y-2=0is 
(a) (-1,--1) (b) (2, 2) 90. If 3a+2b+6c = 0, the family of straight 
(c) (— 2, — 2) (d) none of these lines ax+by+c = 0 passes through a fixed 
86. The point (4, 1) undergoes the following two point whose co-ordinates are given by 
successive transformations : (a) (172, 1/3) (b) (2, 3) 
(a) reflection about the line y = x (c) (3, 2) (d) (1/3, 1/2) 
Practice Test 
M.M.: 20 Time : 30 min. 





1. 


Consider the equation y —y, = m (x —x}). If 
m and x, are fixed and different lines are 
drawn for different values of y,, then 

(a) The lines will pass through a fixed point 
(b) There will be a set of parallel lines 

(c) All the lines intersect the line x = x; 


(d) All the lines will be parallel to the line y =x 
. If the 


line y—V3x cut the curve 


xo 4+ y? + Sey + 5x? + By? + 4x + By —1=0 at 
the points A , B , C then OA.OB.OC is 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


[10 x 2 = 20) 


(a) 75 (8V3 - 1) (b)3V3 +1 


(c) z +7 (d) None of these 


. Ce Ee ax+by +a 3b = 0 and 


= bx-ay+b'Va = 0 be two straight 
ee The equations of the bisectors of the 
angle formed by the loci. Whose equations 
are Ay = AgLe =0 and Ail, + AsLio = 0, 
A, and dg being non zero real numbers, are 
given by 
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Straight Line 


(a) Ly =0 
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(b) Ly = 0 


175 


(c) AL, + Agho =0 (d) Aghy = AiLo =0 

. If P(1, 0), Q (—1, 0) and R (2, 0) are three 
given points then the locus of point S 
satisfying the relation’ 

(SQ) + (SR)" = 2 (SP)’ is 

(a) a straight line parallel to x-axis 
(b) circle through origin 
(c) circle with centre at the origin 
(d) a straight line parallel to y-axis 

. The base BC of a triangle ABC is bisected 
at the point (p, g) and the equations to the 
sides ABandAC are px+qy=1 and 
qx+py=1. The equation of the median 
through A is 
(a) (p —2q)x+(q-2p)y+1=0 
(b) (p +g) («+y)-2=0 
(c) (2pq — 1) (px + gy - 1) 


=(p?+q"- 1) (qx +py-1) 


7. A family of lines is given by the equation 


8 


(8x +4y+6)+A(x+y+2)=0. The line 
situated at the greatest distance from the 
point (2, 3) belonging to this family has the 
equation 

(a) 15x + By + 30=0 

(b) 4x + 3y+8=0 

(c) 5x + 8y +6=0 

(d) 5x + 3y + 10=0 

The co-ordinates of the point P on the line 
2x+3y+1=0, such that | PA-PB| is 
maximum where A is (2, 0) and B is (0, 2) is 
(a) (5, — 3) (b) (7, — 5) 

(c) (9,—7) (d) (11, - 9) 


. The equation of the bisectors of the angles 


between the two intersecting lines : 
x-3 | yroe x-3  yt+5 
cos@ sin @ cosé sing 
x=3 _ re a ¥*> then 




















(d) None of these cosa sino 
6. The set of values of ‘t’ for which the origin (a)a= 8+ (b) B=— sin o 
and the point (1, 1) lie on the same side of ? ; 
the straight line (c) Y= cos a (d) B=sina 
a*x +aby +1=0VaeR,b>Oare 10- If 4a? + 96? —c? 4 12ab = 0, then the family 
(a) b € (2, 4) (b) 6 € (0, 2) of straight lines ax+by+c=0 is either 
(c) b € {0, 2] (d) None of these concurrent at ............40 ON aby ceres: essen 
(a) (2, 3) (b) (- 2, — 3) 
(c) (- 3, - 4) (d) (8, - 4) 
Record Your Score 
Max. Marks 
1. First atternpt lee 
2. Second attempt mo 
3. Third attempt must be 100% 
Answers 
Multiple Choice-I 
1. (b) 2. (c) 3. (a) 4. (b) 5. (c) 6. (a) 
7. (a) 8. (a) 9. (a) 10. (b) 11. (c) 12. (a) 
13. (d) 14. (a) 15. (b) 16. (a) 17. (a) 18. (d) 
19, (a) 20. (c) 21. (c) 22. (c) 23. (c) 24. (b) 
25. (c) 26. (c) 27. (d) 28. (b) 29. (a) 30. (a) 
31. (c) 32. (a) 33. (c) 34. (b) 35. (a) 36. (b) 
37. (b) 38. (b) 39. (c) 40. (a) 41. (b) 42. (b) 
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43. (a) 44, (a) 45. (c) 46. (c) 47. (d) 48. (b) 
49. (d) 50. (b) 51. (b) 52. (c) 53. (b) 54, (b) 
55. (c) 56. (c) 57. (b) 58. (b) 59. (b) 60. (c) 
Multiple Choice-—il 
61. (a), (c) 62. (a), (b), (c), (d) 63. (a), (b), (c), (d) 64. (a), (c) 
65. (a) 66. (b), (d) 67. (a), (d) 68. (b), (d) 69. (a), (b), (c), (d) 
70. (a), (b), (c), (d) 71. (a), (c), (d) 72. (b), (c), (d)_ 73. (c) 74. (b), (d) 
75. (a), (b) 76. (a), (b), (c), (d) 77. (a), €b) 78. (a) 79. (b) 
80. (b) 81. (b) 82. (b) 83. (a) 84. (b) 85. (c) 
86. (b) 87. (b) 88. (b), (d) 88. (c), (d) 90. (a). 
Practice Test 
1. (b), (c) 2. (a) 3. (a), (b) 4. (d) 5. (c) 6. (b) 
7.(c) 8. (b) 9. (a), (b), (c) 10. (a), (b). 
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§ 22.1. Homogeneous Equation of Second Degree 

An equation of the form ax* +2hxy+ by = 0 is called a homogeneous equation of second degree. It 
represent two straight lines through the origin. 

(i) The lines are real and distinct if hh? - ab > 0. 

(ii) The lines are coincident if He - ab=0 

(iii) The lines are imaginary if H - ab <0 

(iv) If the lines represented by at + 2hxy + by = 0 be y~ mx=Oand y- mx = 0 


then (y- mx) (y- mex) = ¥ + ay 4. ee =0 
m + Mm = -~2" and mim = 3. 
1 =o 172 = 5 


§ 22.2. Angle Between two Lines 


If a+ 520 and @is the acute angle between the lines whose joint equation is ax + 2hxy+ by = 0, then 


2 VHP — ab) 


a+b 





tan6 = | 


§ 22.3. Equation of the Bisectors of the Angles Between the Lines ax* + 2hxy+ by = 


i. 22 xy , 
The equation of bisectors is 7a bh (i) 


Corollary 1 : If a= b, then the bisectors are * - = 0, i.e, x- y=0,x+y=0. 
Corollary 2: If h = 0, the bisectors are xy=0, ie., x=0, y=0. 


Corollary 3 : If in (i), coefficient of x’ + coefficient of ¥ =0, then the two bisectors are always 
perpendicular to each other. 


§ 22.4. General equation of Second Degree 


The equation 
ax + 2hxy + by +29x+ 2fy+c = 0 «-(i) 
is the general second degree equation and represents a conics (Pair of lines, circle, parabola, ellipse, 
hyperbola). 
=> represents a pair of straight lines if 
A = abe + 2fgh - af* - bg* - ch’ = 0 
ahg 
h b f 
gfe 


ie., if 
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otherwise it represents a conic (i.e., if abe + 2fgh -— af? — bg — ch + 0). 


Corollary 1 : Angle between the lines : If the general equation ax + 2hxy + by +2gx+2fy+c=0 
represents two straight lines, the angle 6 between the lines is given by 


2 VF - ab) 
(a+b) 
these lines are parallel iff H* = ab and perpendicular iff a+b = 0 
Corollary 2 : Condition for coincidence of lines : 
The lines will be coincident if h? — ab= 0, g —ac =Oand f*?— be = 0. 
Corollary 3 : Point of intersection of the lines : The point of intersection of ax + 2hxy + by + 
29x+ 2fy+c = Dis 


6 = tan" | 


( bg- hf af-gh ) 
\ Hf - ab ; if —ab | 
fr - 





or 


\ 


22.5. Equation of the lines joining the origin to the points of 
intersection of a given line and a given curve : 


Curve PAQ be (Fig. 22.1) 





ax’ + 2hxy + by +29x+ 2fy+c = 0 (i) 
and the equation of the line PQ be 
Ix + my+n=0 ..-(ii) 
From the equation of the line (ii) find the value of (1) in terms of Fig. 22.1 
xand y, i.e. a 
my (ii) 
Now the equation (i) can be written as 
ax’ + 2hxy + by’ + (2gx + 2fy) (1) +.¢(1)7 =0 5 
=> ax? + 2hay + by + ox 249( MY) + of Xt | =0 ..-(iv) 
\ \ 


4 
[replacing 1 by 2+ ay from (iii)] 


Here the equation (iv) is homogeneous equation of second degree. 

Above equation (iv) on simplification will be of the form Ax + 2Hxy + BY = 0 and will represent the 
required straight lines. 

If @ be the angle between them, then 


tan@ = 


ae 
A+B 


Hence the equation of pair of straight lines passing through the origin and the points of intersection of a 
curve and a line is obtained be making the curve homogeneous with the help of the line. 
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Pair of Straight Lines 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


I; 


. The 


Which of the following pair of straight lines 
intersect at right angles ? 

(a) 2x? =y (x+2y) (b) (x+y) =x (+ 3x) 
(c)2yQaty)=xy (d)y=+2y 


_ If co-ordinate axes are the angle bisectors of 


the pair of lines ax” + 2hxy + by’ =0, then 
(a)a=b (b) h=0 
(c) a’ +b=0 (d)a+b’=0 


. If the two pairs of lines x” - Imxy - y=0 


and x°—2n xy- y =0 are such that one of 
them represents the bisectors of the angles 
between the other, then 

(a) mn+1=0 (b) mn-1=0 
(c)1/m+1/n=0 (d)1/m-1/n=0 


. If the lines joining the origin to the points of 


intersection of y= mx + 1 with + y = 1 are 
perpendicular, then 
(a) m=1 only (b) m=+1 
(c)m=0 (d) None of these 

_ If One of the lines of the pair 
ax’ + 2hxy + by =0 bisects the angle 


between positive directions of the axes, 
a, b, h satisfy the relation 

(ajatb=2lhl (b)at+b=-2h 
(c)a-—b=21h| (d)(a—-by =4h" 


. The pair of lines joining the origin to the 


points of infersection of the curves 
ax’ + 2hxy + by’ + 2g x=Oand 
ax + 2h'xy + by? +2g’x=0 
will be at right angles to one another if 
(a) g(a’ + b’)=8' (a+b) 
(b) g (a+b)=8' (a’ +b’) 
(c) gg’ = (a+b) (a’' +b’) 
(d) None of these 
equation OND xy+ 2y? + 4x 


+4V2 y+1=0 represents a pair of lines. 
The distance between them 


(a) 4 b) 


10. 


11. 


12. 


13. 


.. The 


179 


(d) 2V3, 
gradient of one of the lines 


ax + 2hxy + by’ = 0 is twice that of the other, 
then : 


(a) h* =ab 
(c) 8n’ =9ab 


(c)2 


(b)h-atb 
(d) ah* = 4ab 


. The difference of the tangents of the angles 


which the lines x” (sec? @— sin” 0)—2xy 
tan 6+ y sin’ @ = 0 make with the x-axis is 


(a) 2 tan® (b) 2 
(c) 2 cot® (d) sin 20 
If a, B>0 and a<B and 


ox? + 4yxy + By’ + 4p (x+y +1) =0 
represents a pair of straight lines, then 
(a)a<p<B (b)psa@ 

(c) p20 (d)p<a or p>B 
The image of the pair of lines represented by 
ax + 2hxy + by’ =0 by the line mirror y=0 
is 

(a) ax” — 2hxy — by? =0 

(b) bx’ - 2hxy + ay" =0 

(c) bx” + 2hxy + ay’ =0 

(d) ax” -- 2hxy + by” =0 

If the equation ax’ + 2hxy + by” + 29x + 2fy 
+c=0 represents a pair of parallel lines then 


the distance between them is 
2 


(a) 2 ents (b) 2 er 
gtac ac 21 | gtac +ac 

ty9 a(at+ ae Bj a(a+b) 

If the lines repres> -ted by x= 2pxy -y =0 


are rotated about u.% origin through an angle 
8, one clockwise direction and other in 
anticlockwise direction, then the equation of 
the bisectors of the angle between the lines in 
the new position : 


(a) px” + 2xy - PY. 2=0 
(b) px’ + 2xy + py’ =0 
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(c) x’ -2pry +’ =0 (c)-2 (d)2 
(@) None of these 15. The pair of straight lines joining the origin to 

14, If the sum of the slopes of the lines given by the common points of x°+y'=4 and 

4+ 2Axy — Ty" =0 is equal to the product y =3x+c are perpendicular if Cx 
of the slopes, then A = (a) 20 (b) 13 
(a)-4 (b) 4 (c) 1/5 (d) 5 

MULTIPLE CHOICE -l 


Each question, in this part, has one or more than one correct answer (s). For each question, write the letters 
a, b, c, d corresponding to the correct answer (s). 


16. If x +ay’+2By=a" represents a pair of (b) ax’ — 2hxy — by’ =0 
perpendicular straight lines then : (c) bx” - 2hxy + ay’ =0 
(a)a=1,p=a (d) bx’ + 2hxy + ay’ =0 
(b)a=1,B=—a 22. Products of the perpendiculars from (a, f) to 
(c)a=-1,B=-a the lines 
()a=-1,B=a ax’ + Dhxy + by’ = is 


17. Type of quadrilateral formed by the two pairs 
of lines 6x? — Sxy — 6y" =0 and 
6x" — 5xy —6y’ +x + 5y—1=0is 


(a) ao’ — 2h oB + bB? 
V4h? + (a+ by 
ao? — 2h of + bB? 


(a) square (b) rhombus (b) Wee 
(c) parallelogram (d) rectangle a -(a-5) A 
1s, Two of the straight lines given by ( ao — 2hoB + bB" 
3x° + 3x’y — 3xy’ + dy’ =0 are at right angles “Nah? (a+ by 
if (d) None of these 
(a)d=- 1/3 (b) d=1/3 23. Equation of pair of straight lines drawn 
(c)d=-3 (d) d=3 through (1, 1) and perpendicular to the pair 
19. If the line y = mx is one of the bisector of the of lines 3x” — 7xy — 2y’ = 0is 
lines x” + 4xy — y’ = 0, then the value of m= (a) 2x” + Txy - 11x+6=0 
(ay +35 b) 145 (b) 2 (x-1)° +7 (x- 1) G-1)-3y’=0 
at 1 (c)2(x- 1 +7 @- 1) (v-1) +3 - 1)? =0 
-1-V5 4 1-5 (d) None of these 
a 2 @ 2 24. Two pairs of straight lines have the equations 
20. If the angle between the two lines y +xy- 12x7=0 and ax’+ 2hxy + by” =0. 
represented by One line will be common among them if 
2x7 + Sxy + 3y’ + 6x+ 7Ty+4=0 (a) a=— 3 (2h + 3b) (b) a=8 (h— 2b) 
is tan” ' (m), then m is equal to (c)a=2 (b +h) (d) a=—3(b =H 
(a) 1/5 (b) -1 25. The combined equation of three sides of a 
()-2/3 (d) None of these triangle is (x’—y’)(2x+3y-6)=0. If 


(—2, a) is an interior point and (b, 1) is an 


21. If the air of straight lines 
er; 2 exterior point of the triangle then 


ax + 2hxy + by’=0 is rotated about the 


origin through 90°, then their equations in (a)2<a< * (b) -2<a< * 
the new position are given by 9 
(a) ax’ — 2hxy + by” =0 (c)-1<b<s (d)-1<b<1 
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Practice Test 
M.M. : 10 Time : 15 Min 
(A) There are 5 parts in this question. Each part has one or more than one correct answer(s). 
[5 x 2= 10) 
1, The equation of image of pair of lines 
y= |x-1 | iny axis is (a) circle 
(a) x7 +y7 +2r4+1=0 (b) pair of lines 


(b) x? - y? + 2x-1=0 
(c) x? —y7 4+ 2x4+1=0 
(d) none of these 
2. Mixed term xy is to be removed from the 


(c) a parabola 
(d) line segment y = 0,- 2<x<2 


. If the two lines represented by 


x? (tan? 0+ cos” 6) — 2xy tan 6 +y" sin? 6 =0 
make angles a, B with the x-axis, then 








general equation of second degree 
2 2 (a) tan «+ tan B = 4 cosec 20 
ax” + 2hxy + by” + 2gx+ 2fy+c=0, one 9 9 
should rotate the axes through an angle @ (b) tan a tan B = sec’ 6 + tan’ 6 
given by tan 26 equal to (c) tan a — tan B= 2 
nih oh tana 2+sin 20 
(a) oh (b) rt 4 @) tanB 2-sin 26 
(c) a+b (a) 2h 5. The equation ax? + by” +ex+cy=0 
2h a-b represents a pair of straight lines if 
3, The equation (aja+b=0 (b)c =0 
Vox 2)? +? + Vie +2)" +9? =4 represents (c)la+c=0 (d)c(a+b)=0 


Record Your Score 


1. First attempt 


must be 100% 


2. Second attempt 
3. Third attempt 





Answers 
Multiple Choice-I 
1. (a) 2. (b) 3. (a) 4. (b) 5. (b) 6. (a) 
7.(c) 8. (c) 9. (b) 10. (d) 11. (d) 12. (b) 
13. (a) 14. (c) 15. (a) 
Multiple Choice-Il 
16. (c), (d) 17. (a), (b), (c), (d) 18. (d) 19, (a), (c) 20. (a) 
21. (c) 22. (d) 23. (d) 24. (a), (b) 25. (a), (d) 
Practice Test 
1. (c) 2. (d) 3. (d) 4. (a), (c),(d) 5. (a), (b), (d) 
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23.1. Definition 


Circle is the locus of a point which moves in a plane so that its distance from a fixed point in the plane is 
always is constant. The fixed point is called the centre and the constant distance is called the radius of the 
circle. 


Some equations regarding circles : 


(1) The equation of a circle with centre (h, k) and radius ris (x — hy? +(y- ke =f, 
In particular, if the centre is at the origin, the equation, of circle is e+ y = f, 
(2) Equation of the circle on the line segment joining (x1 , y1) and (xe , yz) as diameter is 
(X— x1) (X— x2) + (Y- YI) (Y- ya) = 0. 

(3) The general equation of a circle is 

+P + 29x+ 2fyt+e =0 

where g, f, care constants. The centre is (- g, — f) and the radius is Vig? + f?—c) (o° +f? >0). 
Note : A general equation of second degree 
ax + Qhxy + by +2gx+2fy+c =0 
in x, y represents a circle if 

(i) Coefficient of x = coefficient of ¥ ie., a=b#0 
(ii) Coefficient of xy is zero, Le. h=0. 
(4) The equation of the circle through three non-collinear points A (x1, ¥1) , B (X2, yo) , C (x3, y3) is 

e+ y x y i 

xPayh om yi 

xP +yF xo yo 1 

xg + yf % ys 1 
(5) The point P (04 , y+) lies outside, on or inside the circle 

S = x4 ¥ + 29x + 2fy+c = 0, according as 
Si = xf + yf +29x1 + 2fyit+e >=or< 0. 
(6) The parametric co-ordinates of any point on the circle 
(x-h)* + (y- hk? = ? are given by 
(h+rcos@,k+rsin®).(0 < @ < 2n) 

In particular co-ordinates of any point on the circle + y~ =f are (rcos 6, rsin@).(0 < @< 27) 
(7) Different forms of the equations of a circle : 
(i) (x- 9° +(y- 9% = is the equation of circle with centre (r, n, radius rand touches both the axes. 
(ii) (x — x4 % +(y- n° = Fis the equation of circle with centre (x1 , 9 , radius rand touches x-axis only. 


(iii) (x- ne +(y-y 16 = Fig the equation of circle with centre (r, y1) , radius rand touches y-axis only. 


\ [ 2, R2 
(iv) x + ¥ -—ax- By = 0 is the equation of circle with centre (F.3 | radius E z E which 


passes through the origin (0, 0) and has intercepts a and B on the axis of X and Y respectively. 
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(8) The equation of the tangent to the circle X49 +29x+ 2fy+c = 0 at the point (x1, y1) is 
XX1 + V1 + 9 (X+ x1) + F(y+ yi) +e = O and that of the normal is 


yi+t 





y¥-fi = x pre) 
In particular, the equation of tangent to the circle e+ y = F atthe point (x1, yi) is x4 + yy = ? and that 
x Y 
of the normal — = — 
xy 


Note : Normal to a circle passes through its centre. 
(9) The general equation of a line with slope m and which is tangent to a 
circle r+ + 29x+2fy+c = Ois 
(y+f) = m(x+g) + Vig +f -0) Va +n) 
In particular, the equation of the tangent to the circle x + y =a is y=mxtaV(i+ mm). If mis infinite, then 
the tangents are x+ a=0. 
(10) The locus of point of intersection of two perpendicular tangents is called the director circle. The 
director circle of the circle x + y = a is *+ vy = 2a’. 
(11) Equation of the chord of the circle 
S= x +f +29x+ 2ty+e =0 
in terms of the middle point (x1 , y1) is 
T= 8 
where T= xxi+ywmitg(x+mu)thytyijte 
S$ = xP +y?+ 29x1 + 2fyit+e 
In particular, equation of the chord of the circle 
erp ad 


in terms of the middle point (x1 , yi) is 


XxX + Vi = xr + y? 
(12) Equation of the Chord of Contact : 
Equation of the chord of contact of the circle 


7 
$=0 
A \ 
Chord of | contact 
(X71, ¥1) 
Fig. 23.1 
+ +2Qx+ Qfy+e =0 
is XXi+ wit g(xt+mu)+fiy+yi)+e=0 


which is designated by 7 = 0. 
(13) Length of tangent : 


K(AT) = Vixe + yh + 29x1 + 2fy; +c) = vSt 
(14) Equation of the circles given in diagram are : 
(X— x1) (X— X2) + (Y- Wt) YY — ya) 
+ cot @ {(y~ ya) (x— x1) — (X— X2) (Y— Mi} = 0 
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L\ 
(x1. 1) pal (x2, y2) 
y 
Fig. 23.2 , 
(15) Orthogonality of two circles : P 


In APC; Co (Fig. 23.3) 


(CrCoy? = (C1P)? + (CoP? { \ 
ad? = rf + re Y| \ 
(g1- 92)" + (h-f) = of + -c1+ QF +B -o& 
=> 2g192 + 2fif = c1+c2 
(16) Pair of tangents : . 
Tangents are drawn from P(x1,yi1) to the circle 


e+ ¥ +29x + 2fy+c = 0 (Fig. 23.4) then equation of pair of tangents 
is 


Fig. 23.3 


P (x1, 1) 


Fig. 23.4 
SS;.= T? 
where S = X%+y¥+2g9x+2fy+c = 0 
Si x? + yf + 29x +2fyite=0 
T= xm tyyit g(xt+x)+f(yt+yjt+e = 0. 
(17) Equation of straight line PQ joining two points 6 and 6 on the circle + ° = a” is 


Wool 





Fig. 23.5 
xoos ( 25" | + ysin( °5*) = acos(*5* | 
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(18) External and Internal Contacts of Circles : 
Two circles with centres Cy (x4, y1) and Co (x2, ye) and radii rm , rm respectively touch each other. 
(i) Externally : If | C1C21 = + /2 and the point of contact 

nxX2+ PX Nny2t+ py \ 






n+p ' n+n 
(ii) Internally : If | CyC21 = | 4 - m1 and the point of contact is 
Nx2- RX Nye— pyr” 
nh-p * Nor 
(19) Common tangents : 
Find T using 
Direct common 
tangent 
Transverse common tangent 
Fig. 23.6 
CT on 
QT hn 
, GD on 
and find D, SSeS 
CD fk 


To find equations of common tangents : 
Now assume the equation of tangent of any circle in the form of the slope 


(vtf) = m(x+g) + aV(1 +n?) 


(where a is the radius of the circle) 


T and Dvwill satisfy the assumed equation. Thus obtained ‘m’ . We can find the equation of common 
tangent if substitute the value of min the assumed equation. 


(20) (i) The equation of a family of circles passing through two given points (x1 , yi) and (x2 , y2) can be 
written in the form 


xX oy Sd 
(X— x1) (X— x2) + (Y-Y1) (Y-y2) + Al XI YW 1] = 0, 
Xo yo 1 








where A is a parameter. 

(ii) (x- x)? + (y-yiyr+arly— yi) - m(x-%)] = 0 is the family of circles which touch 
y-yi = m(x-x1) at (%1,y1) for any finite m “If m_ is_ infinite, the family is 
(x= x1)? + (y— yi)? +A (x= x1) = 0. 

(21) Radical axis : The equation of radical-axis of two circles S; = 0 and S2 = 0 is given by S; - Sp = 0 
(coefficient of x* , yin S; & Spare 1). 


(22) Radical Centre : The common point of intersection of the radical axes of three circles taken two at 
-a time is called the radical centre of the three circles. 


(23) Pole and Polar : Let P(x , yi) be any point inside or outside the circle. Draw chords AB and A’B’ 
passing through P. 
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186 Objective Mathematics 


If tangents to the circle at A and B meet at Q(h, k), then locus of Qis called polar of P w.r.t. circle and P 


is called the pole and if tangents to the circle at A’ and B’ meet at Q’, then the straight line QQ’ is polar with 
P’ as its pole. 


Hence equation of polar of P (x1 , y1) with respect to e+ ¥ = ais 
xx + Wr = & or(T = O(x1, 1) 


Q (h, k) 


Polar 





\ 
| 
1 
! 
\ 
1 
| 
1 
! 
1 
! 
\ 
| 
‘ 
QO 


Fig. 23.7 
(24) Family of Circle : 
Let S = x+y +29x+2fv+c = 0 
S’ = +f 42 x+2f’'y+¢ = 0 
and L = px+qyt+r=0,_ then 


(i) If S=0O and S’ =0 intersect in real and distinct points, S+ A S’=0 (A #- 1) represents a family of 
circles passing through these points. S- S’ = 0 (for’=— 1) represents the common chord of 
the circles S=0 and S’=0. 


(i) S=0Oand S’=0 touch each other, S- S’=0 is the equation of the common tangent to the two 
circles at the point of contact. 


(iii) If S=OandL=0 intersect in two real distinct points, S+AL=0 represents a family of circles 
passing through these points. 


(iv) If L=O is a tangent to the circle S=0 at P, S+AL=0 represents a family of circles touching $=0 
at P having L = 0 as the common tangent at P. 


(25) Co-axial family of circles : A system of circles is said to be co-axial if every pair of circles of this 
family has the same radical axis. 


The equation of co-axial system is 
x+y +2Qx+e =0 
where gis parameter and cis constant. The equation of other family of co-axial circles is 
eu y +2fy+c=0 
where fis parameter and c is constant. 
(26) Limiting points of Co-axial system of Circles : 
Point circles : Circles whose radii are zero are called point circles. 
Limiting points of a system of co-axial circles are the centres of the point circles belonging to the family. 
Two such points of a co-axial system are (+ Vc , 0) 
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MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 


answer for each question by writing one of the letter a, b, c, d whichever is appropriate. 
(a) p € (36, 47) 


1. The number of rational point(s) (a point (b)p € (16, 47) 


(a, b) is rational, if a and b both are rational 
numbers) on the circumference of a circle 
having centre (7, e) is 

(a) at most one (b) at least two 


. If the 


(d) None of these 

lines ajx+byy+c,; = 0 and 
ax + boy + cz = O cut the coordinate axes in 
concyclic points, then 


(c)p € (16, 36) 


(c) exactly two (d) infinite (a) a,b, = ayb, 
. The locus of a point such that the tangents a by 
drawn from it to the circle (b) = weg) 3 
2 2 


x’ +y’—6x-—8y = 0 are perpendicular to 
each other is 


(a) x+y’ -6x-8y-25 = 0 


(c) a, +a, = b, + by 
(d) ayay = b,b, 


(by x24: yi ae Sex 0 8. AB is a diameter of a circle and C is any 
ad point on the circumference of the circle. 
(c)x +y —6x+8y-—5 = 0 Then 


(d) x +y’-6x—8y+25 = 0 


(a) The area of A ABC is maximum when it is 


. The locus of the point (V(3h + 2), V3k). If isosceles 
(h, k) lies onx+y=1 is (b) The area of A ABC is minimum when it is 
(a) a pair of straight lines isosceles 


(b) a circle 
(c) a parabola 
(d) an ellipse 


. The equation of the pair of straight lines 
parallel to the y-axis and which are tangents 


to the circle x+y? —6x—4y-12 = Ois 
(a)x°—4x-21 = 0 

(b) x” - 5x+6 = 0 

(c)x*-6x- 16 = 0 

(d) None of these 

. Ifa line segment AM = a moves in the plane 


10. 


(c) The perimeter of A ABC is maximum when 
it is isosceles 
(d) None of these 


. The four points of intersection of the lines 


(2x -—y +1) (x-—2y+3)=0 with the axes lie 
on a circle whose centre is at the point 

(a) (-7/4, 5/4) (b) (3/4, 5/4) 

(c) (9/4, 5/4) (d) (0, 5/4) 

Origin is a limiting point of a co-axial system 
of which x+y? —6x— By + 1=0 is a 
member. The other limiting Phe is 


XOY remaining parallel to OX so that the left (a) (-2, - 4) (b) Ee 25" 25 a 

end point A slides along the circle ye es 

x+y? = a’, the locus of M1s | = 95 F 25 Olas art 
(a)x°+y? ~ 4a” 11. The centres di a set of circles, each of radius 
(b) x +y" = 2ax 3, lie on the circle xv +y" = 25. The locus of 
(c)x+y? = ay any point in the set is 


(d)x’+y" — 2ax - ay = 0 

. If (2, 5) is an interior point of the circle 
x+y - 8x-12y+p =0 and the circle 
neither cuts nor touches any one of the axes 
of co-ordinates then 


(ahd < x+y? < 64 
(b) x’? +y? < 25 
(c) x +y> 25 
(d)3<xr+y <9 
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12. Three sides of a triangle have the equations 
L,=y—m,x—-C,=0;r=1, 2, 3. Then AL,L; 
+pL,L, + yL,L,=0, where 270, +0, 
yz0, is the equation of circumcircle of 
triangle if 


(a) 0 (my + m3) + (m3 +m) + Y(m, + m2) = 0 


(b) A (myn, — 1) +p (mgm, - 1) + YUmym, - 1) =0 
(c) both (a) & (b) 
(d) None of these 

13. The abscissaes of two points A and B are the 
roots of the equation x +2ax-b?=0 and 
their ordinates are the roots of the equation 
v+ 2px - ¢ =0. The radius of the circle 
with AB as diameter is 
(a) V(a" +b? +p" +q’) 
(b) Va" + p’) 
(c) Vib? +q°) 
(d) None of these 

14. If the two circles x + y + 29x + 2fy =0 and 
x + y +2g2,x+2f;y=0 touch each other, 
then 
(a) fig =fe1 (b) ffi = 881 
(c) f’ +g’ =f- +8; (d) None of these 

15. The number of integral values of 4 for which 

vty +hxrt(1-A)yt5=0 

is the equation of a circle whose radius 
cannot exceed 5, is 
(a) 14 (b) 18 
(c) 16 (d) None of these 

16. A triangle is formed by the lines whose 
combined equation is given by 
(x+y —4) (xy — 2x - y+ 2) =0. The equation 
of its circum- circle is 
(a)x +y’-5x-3y+8=0 
(b) x’ + y*- 3x-Sy+8=0 
(c)x +y'+2x+2y-3=0 
(d) None of these 

17. The circle x” +y +4x—-7y+12=0 cuts an 
intecept on y-axis of length 
(a) 3 (b) 4 
(c)7 (d) 1 


18. 


19, 


20. 


21. 


22. 


23. 


24. 


Objective Mathematics 


If a chord of the circle r+y =8 makes 


equal intercepts of length a on _ the 
co-ordinate axes, then 

(a)lal<8 (b)lal<4v2 
(c)lal<4 (d)lal>4 

One of the diameter of the circle 
vty 12x+4y+6=Ois given by 
(a)x+y=0 (b) x + 3y=0 

(c)x=y (d) 3x+2y=0 


The coordinates of the middle point of the 
chord cut off by 2x-—5y+18=0 by the 


circle x” +y — 6x + 2y —54=0 are 

(a) (1, 4) (b) (2, 4) 

(c) (4, 1) (d) (1, 1) 

Let 6 (x, y) = 0 be the equation of a circle. If 
@(0,A)=0 has equal roots }=2,2 and 
(A, 0) = 0 has roots A =3 , 5 then the centre 


of the circle is 

(a) (2, 29/10) (b) (29/10, 2) 

(c) (-2, 29/10) (d) None of these 

Two distinct chords drawn from the point 

(p,q) on the circle ron y = px+qy, where 

pq # 0, are bisected by the x-axis. Then 

(a)Ipl=1q! (b) p= 8q° 

(c) p’ <8q° (d) p*> 8q° 

The locus of a point which moves such that 

the tangents from it to the two circles 
v+y—5x-3=0 

and = 3x°+ 3y" + 2x +4y—6=0 are equal, is 

(a) 2x” + 2y*+ 7x + 4y-3 =0 

(b) 17x+4y+3=0 

(c) 4x’ + dy — 3x4 4y-9=0 

(d) 13x-—4y+15=0 

The locus of the point of intersection of the 

tangents to the circle x=rcos 6, y=rsin 6 at 

points whose parametric angles differ by 1/3 

is 

(a)x’+y’=4 (2-13) r 

(b) 3 (x+y) =1 

()xr+y=(2-N3)r 

(d) 3.07 +’) = 42. 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


If one circle of a co-axial system is 
r+ y + 2gx + 2fy+c = 0 and one limiting 
point is (a,b) then equation of the radical 
axis will be 
(a)(g+a)x+(ftb)yt+c-a-b -0 
(b)2(gt+a)x+2(f+b)y+c-a-b’ = 0 
(c) 2ex+2fytc-a—b? ="0 
(d) None of these 
S=xty'+2x4+3y+1 =0 
and S’ = v+y + 4x4 3yt2 =0 
are two circles. The point (— 3, — 2) lies 
(a) inside S’ only _(b) inside S only 
(c) inside S and S’ (d) outside S and 9” 
The centre of the circle 

r = 2-4rcos0 + 6rsinO is 
(a) (2, 3) (b) (— 2, 3) 
(c) (— 2, - 3) (d) (2, — 3) 
If (1 +0x)"=1+48x+24x"+... and a line 
through P (@, n) cuts the circle xt y= 4 in 
A and B, then PA. PB= 


(a) 4 (b) 8 
(c) 16 (d) 32 
One of the diameter of’ the circle 
circumscribing the rectangle ABCD is 


4y =x+7. If A and B are the points 
(— 3, 4) and (5, 4) respectively, then the area 
of the rectangle is 

(a) 16 sq. units (b) 24 sq. units 

(c) 32 sq. units (d) None of these 

To which of the following circles, the line 
y-x+3=0 is normal at the point 


(3+ Ha)? 
(@)| x-3 - ohh + las sal =9 


; 3 ¥ 3 ¥ 
)[ x- tr] + [»- t| =9 
(c) x +(y-3)° = 9 
)(x-3 +y =9 
A circle of radius 5 units touches both the 
axes and lies in the first quadrant. If the circle 
makes one complete roll on x-axis along the 
positive direction of x-axis, then its equation 
in the new position is 


32. 


33. 


34. 


35. 


36. 


37. 


189 
(a) x’ +y’ + 20nx- 10y+ 1007” = 0 
(b) x+y? +20nx+ 10y + 100m” = 0 
(c) x+y" — 20nx - 10y + 1007” = 0 


(d) None of these 


If the abscissaes and ordinates of two points 
P and Q are the roots of the equations 


x°+2ax-b? = 0 and x+2px-q =0 
respectively, then equation of the circle with 
PQ as diameter is 

(a) x+y? +2ax+2py-b?-¢’ 
(b) x+y? —2ax-2py +b? +¢° 
(x+y 
(x+y 
If two circles (x-1)°+(y-3) = + 
x +y" —8x+2y+8 = 0 intersect. in two 
distinct points, then 

(a2<r< 8 (b)r < 2 

(c)r=2 (d)r>2 

A variable circle always touches the line 
y — x and passes through the point (0, 0). 
The common chords of above circle and 
x +y'+6x+8y—7 =0 will pass through a 
fixed point whose coordinates are 


NS 1 1 
(d) None of these 


ooo © 


~2ax-2py-b’-q? 


° 4 2ax+2pyt+b+¢q° 


D 
and 


The locus of the centres of the circles which 
cut the circles x” + y +4x-6y+9 = 0 and 
xt y —5x+4y+2 =0 orthogonally is 

(a) 3x+4y-5=0 

(b) 9x - 10y+7=0 

(c) 9x + 10y-7=0 

(d) 9x- 10y+11=0 


If from any point on _ the circle 
x + y +2gx+2fy+c =O tangents are 
drawn to the circle 


x+y? + 2gx+ 2fyte sin? a+ 

( g + f) cos” a = 0, then the angle between 
the tangents is 

(a) 20 (b) a 

(c) a/2 (d) «0/4 

The equations of the circles which touch both 
the axes and the line x = a are 
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38. 


39. 


40. 


41. 


42. 


43. 


Downloaded From 


. 2 
(a)x"+y'baxtay+ =0 


2 
(b) x+y" +axtay+—=0 
9, 


(c)x ty -axtay+=0 


(d) None of these 

A, B, Cand D are the points of intersection 
with the coordinate axes of the lines 
ax + by = ab and bx + ay = ab, then 

(a) A, B, C, D are concyclic 

(b) A, B, C, D form a parallelogram 

(c) A, B, C, D form a rhombus 

(d) None of these 


The common chord of x*+ y —4x-4y=0 


and r+y= 16 subtends at the origin an 
angle equal to 


(a) 7/6 (b) 1/4 
(c) 1/3 (d) n/2 
The number of common tangents that can be 


drawn to the circles ve+y—4x- 6y-3=0 
andx’+y’ =2x+2y+1=Ois 


(a) 1 (b) 2 
(c)3 (d)4 
If the distances from the origin of the centres 


of three circles x+y’ +2A,x-c’=0 
(i= 1, 2,3) are in G.P., then the lengths of 
the tangents drawn to them from any point on 
the circle x” + y =c" are in 

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

If 4-—5m’+6l+1=0 and the line 
ix + my + 1=0 touches a fixed circle, then 

(a) the centre of the circle is at the point (4, 0) 
(b) the radius of the circle is equal to V5 

(c) the circle passes through origin 

(d) None of these 

A variable chord is drawn through the origin 
to the circle x° + y —2ax=0. The locus of 
the centre of the circle drawn on this chord as 
diameter is 

(a) x+y’ +ax=0 (b) x +y’+ay=0 

(c)x +y’-ax=0 (d)x* + y’-ay=0 


: www.EasyEngineering.net 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


Objective Mathematics 


If a circle passes through the point (a, b) and 
cuts the circle x + y =? orthogonally, 
equation of the locus of its centre is 

(a) 2ax + 2by =a +B +20 

(b) ax+ by=a’ +b? +2 

(c) x+y? + 2ax+2by +27 =0 

(d) x’ + y’— 2ax—2by +a’ +b? - 27 =0 

If O is the origin and OP, OQ are distinct 
tangents to the circle 
x'+ y +2gx+2fy+e¢=0, the circumcentre 
of the triangle OPQ is 

(a) (-8,-/ (b) (8A) 

(c) -fi-g) (d) None of these 

The circle passing through the distinct points 
(1, £), (t, 1) and (¢, t) for all values of ¢, passes 
through the point 

(a) (1, 1) (b) (-1, -1) 

(c) 0, -1) (d) 1, 1). 

Equation of a circle through the origin and 
belonging to the co-axial system, of which 
the limiting points are (1, 2), (4, 3) is 
(a)x’+y’-2x+4y=0 

(b) x? +y"— 8x — 6y=0 

(c) 2x + 2y’-x-7y=0 
(d) x + y= 6x 10y =0 
Equation of the normal 
x+y’ 44+ 4y-17=0 
through (1, 1) is 

(a) 3x+2y-5=0 


to the circle 


which passes 


(b) 3x+y-—4=0 
(c) 3x + 2y-—2=0 
(d) 3x --y-8=0 


o,f and y are parametric angles of three 
points P,Q and R respectively, on the circle 
x’+y* = 1 andA is the point (— 1, 0). If the 
lengths of the chords AP, AQ and AR are in 
G.P., then cos «2, cos B/2 and cos y/2 are 
in 


(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 
The area bounded by the circles 


x+y? = r’, r = 1,2and the rays given by 
2x° — 3xy — 2y* = 0, y > Ois 
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51. 


52. 


53. 


54. 


55. 


(a) : sq. units (b) 


Rs units 
g *4: 


(c) = sq. units (d) 7m sq. units 


The equation of the circle touching the lines 
ly! =x at a distance V2 units from the 
origin is 

(a)x +y’-4x+2=0 

(b) x’ +y’+4x-2=0 

(c) x +y’+4x+2=0 

(d) None of these 

The values of A for which the circle 

vty +Oxt54+nQ ty? -8x4+7) =0 
dwindles into a point are 


@ 122 


2V2 


3 


(b) 2+ 


5 





(c) 2+ 


p 
wW 
Sy 


(d)1+ 





3 

The equation of the circle passing through (2, 
0) and (0, 4) and having the minimum radius 
is 

(a) x+y" =20 

(b) x° + y?- 2x - 4y=0 
()@?+y’-4) +2407? +9? - 16) =0 

(d) None of these 

The shortest distance from the point (2, — 7) 
to the circle x” +y — 14x-10y- 151 = Ois 
(a) 1 (b) 2 

(c) 3 (d) 4 

The circle x” +y = 4 cuts the line joining 
the points A (1, 0) and B (3, 4) in two points 


PandQ. Let EE 
PA : 

a and B are roots of the quadratic equation 

(a) x°+2x+7=0 

(b) 3x7 + 2x- 21 =0 

(c) 2x” + 3x -27=0 

(d) None of these 


=a and So = B then 
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57. 


58. 


59. 


60. 


191 


The equation of the image of the circle 
(x-3)?+(y-2)? =1. by the 
x+y = 19is 

(a) x — 14)" +(y-13)°=1 

(b) (x— 15)? +(y-14)"=1 

(c) («— 16)? + (y—15)*=1 

(d) (x - 17)*+ (y - 16)? = 1 

A variable circle always touches the line 
y =x and passes through the point (0, 0). 
The common chords of above circle and 
x +9 + 6x + 8y—7 = 0 will pass through a 
fixed point, whose coordinates are 

(a) (1, 1) (b) (1/2, 1/2) 

(c) (1/2, -1/2)- (d) None of these 

If Pand@Q are two points on the circle 
x+y? —4x-4y—1=0 which are farthest 


and nearest respectively from the point (6, 5) 
then 


mirror 


If a, B are the roots of ax +bx+c=0 and 
a’, B’ those of ax'+b’x+c’ = 0, the 
equation of the circle having A (a, a’) and 
B (B, B’) as diameter is 


(a) cc’(x + y) tac’xta’cy+ab+ab’ =0 
(b) ce'(x" + y’) t+ta'cxtac’y+ab+ab’ 
(c) bb'(x" + y’) +a’bx+ab’y+a'c+ac’ 
(d) aa’ (x + y) ta’bx+ab’y+a'ct+ac’ 


0 
0 
0 

2 


The circle (x- ay +(y- by =Cc 
and (x - by + (y- a)’ =c’ touch each other 
then 

(a)a=b+2c 

(b)a=b+V2¢ 

(c)a=btc 

(d) None of these 
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MULTIPLE CHOICE -II 


Each question in this part has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. 


62. 


63. 


64. 


65. 


66. 


The equation of the circle which touches the 


axis of coordinates and the line z + A =1 
and whose centre lies in the first quadrant is 
vty’ --2Ax—2Ay+A* = 0, where A is 
equal to 

(a) 1 (b) 2 

(c) 3 (d) 6 


If P is a point on the circle x +y. = 9, Qis 
a point on the line 7x+y+3 = 0, and the 
line x-y+1!=0 is the perpendicular 
bisector of PQ, then the coordinates of P are 


(72 21 

th) | =, -— 

(a) 3, 0) ol oe sme 

(_72 21 

(©), 3) | ~35 +95 | 
If a circle passes through the point 


— 
3; NE and touches x+y =1 and 


x-y = 1, then the centre of the circle is 


(a) (4, 0) (b) (4, 2) 

(c) (6, 0) (e) (7, 9) 

The tangents drawn from the origin to the circle 
+ y — 2px — 2qy + q = 0 are perpendicular if 
(a) p=4q (b) p=q° 

(c)q=-p (@) p’+q°=1 


An equation of a circle touching the axes of 
coordinates and the line x cos &+y sin a=2 
can be 
(a) x+y’ —2gx-2gy +2”=0 

where g = 2/(cos @+sin &+ 1) 
(b) x +y"--2px 2ey+e= 0 

where g = 2/(cos @ + sin & — 1) 
(c) x? +y —2gx+ 2gy+g°=0 

where g =2/(cos @— sin @+ 1) 
(d) x’ + y? -2ex+2ey+g =0 

where g = 2/(cos &— sin @— 1) 
Equation of the circle cutting orthogonally 
the three circles 


67. 


69. 


70. 


71. 


Objective Mathematics 


x+y? 2x4 3y-7=0,x +y" 
+5x-5y+9=0 
and x +y’+7x—-9y+29=Ois 
(a) x’ +y’ — 16x— 18y-4=0 
(b) x° +y?-7x+ lly +6=0 
(c) x+y? +2x-8y+9=0 
(d) None of these 
A line is drawn through a fixed point P (a, B) 


to cut the circle x + y =? at AandB, then 
PA. PB is equal to 


(a) (+B) -? 


(c) (a— By +r 


(b) 0 + 87+ 7° 
(d) None of these 


. If a is the angle subtended at P (x,, y,) by the 
circle 
Sax +y +2gx+ 2fy+c=0, then 


VS: 


(a) cot a= ape ra 
VS 
eee! 
(b) cot a/2 Pape gat 


V4 fe 
(c) tan a= 2Ve tf =< 
1 

(d) o=2 tan! [Ngi+f =e 

=e | Sh 
The two circles v+y+ax=0 and 
xe y =c’ touch each other if 
(a)at+c=0 (b)a-—c=0 
(c) a=c (d) None of these 


The equation of a common tangent to the 
circles x + y’+14x-4y+28=0 and 
v+y —14x+ 4y-—28 =0is 

(a)x-7=0 

(b)y-7=0 


(c) 28 x + 45y+ 371 =0 

(d) 7x-2y + 14=0 

If AandB are two points on the circle 
+ y’-4x+6y—3=0 which are farhest 
and nearest respectively from the point (7, 2) 
then 
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(a) A=(2-2 V2, -3-2 V2) 

(b) A=(24+2V2,-34+2 V2) 

(c) B=(2+2V2,-3+2 V2) 

(d) B=(2-2V2,-34+2V2) 

The equations of four circles are 
(x+ a)" +(yt a) =a’. The radius of a circle 
touching all the four circles is 

(a) (V2 -l)a (b) 2 V2 a 

(b) (V2 +1) a (d) (2+V2)a 

The equation of a circle C, is an y = 4. The 
locus of the intersection of orthogonal 
tangents to the circle is the curve C, and the 


locus of the intersection of perpendicular 
tangents to the curve C, is the curve C3. Then 


(a) C; is a circle 

(b) The area enclosed by the curve C; is 87 
(c) C, and C; are circles with the same centre 
(d) None of these 

The equation of circle passing through (3, 
—6) and touching both the axes is 
(a)x’+y"’-6x+ 6y+9=0 

(b) x + y+ 6x -6y+9=0 

(c) x° + y? + 30x — 30y + 225 =0. 

(d) x+y’ — 30x + 30y + 215 =0 

If a circle passes through the points of 
intersection of the coordinate axes with the 
lines Ax-—y+1=0 and x-2y+3=0, then 
the value of A is 


(a) 2 (b) 1/3 

(c) 6 (d) 3 

The equation of the tangents drawn from the 
origin to the circle 
ety —2rx— 2hy + h* =0, are 

(a) x=0 

(b)y-0 


(c) (nh? - P) x—2rhy=0 

(d) (h? — 7’) x + 2rhy =0 

Equation of a circle with centre (4, 3) 
touching the circle att y =1is 

(a) x+y’ -8x-6y-9=0 

(b) x° + y*-8x-6y+11=0 

(c)x +y’—-8x-6y-11=0 

(d) x7 + y*— 8x-6y+9=0 
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The equation of a tangent to the circle 
x + y = 25 passing through (— 2, 11) is 

(a) 4x + 3y =25 

(b) 3x + 4y = 38 

(c) 24x - 7y+ 125=0 

(d) 7x + 24y = 230 

The tangents drawn from the origin to the 
circle + y — 2rx —2hy + h’=0 are 
perpendicular if 


(ah=r (b)h=-r 
()rth=1 d@)r=h 
The equation of the circle which touches the 


axes of the coordinates and the line ; + 4 =1 


and whose centre lies in the first quadrant is 
x+y —2cx —2cy +c? =0, where c is 

(a) 1 (b) 2 

(c)3 (d) 6 

If the circle x’+ y + 29x+2fy+c=0 cuts 
each of the circles x°+ y -4=0, 
x+y? — 6x - 8y + 10=0 and 
+ y + 2x —4y —2=0 at the extremities of 
a diameter, then 

(a)c=-4 

(b) g+f=c-1 

()g+f-c=17 

(d) gf =6 

A line meets the coordinate axes in A and B. 
A circle is circumscribed about the triangle 
OAB. If m and n are the distances of the 
tangent to the circle at the origin from the 
points A and B respectively, the diameter of 
the circle is 

(a) m(m+n) (b) m+n 


(c)n (m+n) (4) 5 (m+n) 


From the point A(0,3) on the circle 


x+4xt (y- 3)°=0, a chord AB is drawn 
and extended to a point M, such that 
AM = 2AB. An equation of the locus of M is 


(a) x° + 6x+(y-2)°=0 
(b) x’ + 8x +(y—3)°=0 
(c)x°+y? + 8x -6y + 9=0 
(d) x+y? +6x-4y+4=0 
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_ If a chord of the 
vty =4x- 2y—c=0 is trisected at the 
points (1/3, 1/3) and (8/3, 8/3), then 
(a)c=10 (b) c = 20 
(c)c=15 (d) c” — 40c + 400 =0 

- The locus of the point of intersection of the 
lines 


circle 








1-? | 2at 
x=a 3 jand y= > fTepresents ¢ 
+ l+t 
being a parameter 
(a) circle 


(c) Ellipse 


(b) parabola 
(d) Hyperbola 


Consider the circles 
Cpax°+y*?-2x-4y-4=0 
Cpa ty +2x4+4y4+4=0 
and the line L=x+ 2y+2=0. Then 

(a) Lis the radical axis of C, and C, 

(b) L is the common tangent of C, and C, 
(c) Lis the common chord of C, and C, 


and 


88. 


89. 


90. 
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x +y —6x-4y-3=0, then the other 
limiting point is 


(a) (2, 4) (b) (-5, -6) 
(c) (3, 5) (d) (2, 4) 
Equation of the circle having diameters 


x-2y+3=0, 4x-3y+2=0 and radius 
equal to | is 

(a) @-1)+(-2)'=1 

(b) (x- 2) +(y-1)=1 
(c)x+y?-2x-4y+4=0 

(d) x +y’-3x-4y+7=0 

Length of the tangent drawn from any point 
of the circle x + y + 2x + 2fy+c=0 to the 
circle x +y + 2gx+ 2fy+d =0, (d>c) is 





(a) Ve-—d (b) Vd-c 
(c) Vg —f (d) Vf-8 
A region in the x-y plane is bounded by the 


curve y = V(25 -x) and the line y = 0. If the 
point (a,a+1) lies in the interior of the 
region then 


(d) L is perp. to the line joining centres of (a)aeé (-4, 3) 
C, and C, (b) ae (—-9, — 1) U (3, -&%) 
If (2, 1) is a limiting point of a co-axial (c)ae (—1, 3) 
system of circles containing (d) None of these 
Practice Test 


M.M. 20 


Time : 30 Min. 





1 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


_ If point P (x,y) is called a lattice point if 
x,y eéJ. Then the total number of lattice 
points in the interior of the circle 
x+y" =a", a #0 can not be 
(a) 202 (b) 203 
(c) 204 (d) 205 


. The equation of the circle having its centre 


on the line x+2y-—3 = 0 and passing 
through the points of intersection of the 


circles ey? -2x-4dy+1=0 and 
x+y? — 4x -Qy 41 = Ois 
(a)x? +y? -6x+7 ="0 


(b) x? +9" 3444 = 0 


3 


{10 x 2 = 20] 
(c) x? +y? -2x-2y+1 = 0 
(d) x” ty’ +2x-4y4+4 = 0 
The locus of a centre of a circle which 
touches externally the circle 


x? + y? — 6x -6y +14 = 0 and also touches 
the y-axis is given by the equation 


(a)x - 6x —10y +14 =0 
(b) x” — 10x —6y +14 = 0 
(c) y? - 6x - 10y +14 = 0 
(d) y” - 10x — 6y +14 = 0 


. Lf (x+y) =f (x). fy) for all x and y, f(1) =2 


and o,,=f(n), ne N, then the equation of 
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the circle having (a1, G2) and (a3, a4) as the at points A and B. A line through point A 
ends of its one diameter is meet one circle at P and a parallel line 
(a) (x — 2) (x - 8) + (y - 4) (y - 16) =0 through B meet the other circle at Q. Then 
(b) (x — 4) (x — 8) + y — 2) (y—16)=0 the locus of the mid point of PQ is 
(c) ( — 2) (x — 16) + (y - 4) (y- 8) =0 (a) (x +5) +(y +0)" = 25 
(d) (x — 6) (x - 8) + (y— 5) (y- 6) =0 (b) (x —5)° + (y- 0)" = 25 

5. A circle of the co-axial system with limiting 2 2 
points (0, 0) and (1, 0) is (c) at? + 10x = 0 

2 
(a) x" +y"- 2x = 0 (b)x7+y7-6x4+3 = 0 (d)x° +y"- 10x = 0 


9. The locus of the mid points of the chords of 
the circle x” +y" +4x -6y-12 = 0 which 
subtend an angle of 1/3 radians at its 
circumference is 


rte = 1 (a) x? +y7- 2x41 = 0 

6. If a variable circle touches externally two 
given circles then the locus of the centre of 
the variable circle is 


(a) astraight line (b)a parabola (a) (x+ 2)" +(y- 3) = 6-25 
(c) an ellipse (d) a hyperbola tb) — 2 om 3)° = 6.25 
2 2 
7. A square is inscribed in the circle ()@+ co o- “ = 16:75 
x? +" - 10x ~ 6y +30 = 0. One side of the (d) @ +2)" + +3)" = 18-75 
square is parallel to y = x+3, then one 10. The point ([P + 1], [P]), (where [.] denotes 
vertex of the square is the greatest integer function) lying inside 
(a) (8, 3) the region bounded by the circle x” + y” - 2x 
(b) (7,3) ~15=0 and x” +y*- 2x—7=0 then 
(c) (6, 3 - V3) (a) Pe 1, 0) U[0, 1) U1, 2) 
(d) 6, 3 +¥3) (b) Pe [-1,2)-10, 
8. The circles x? +y" -4x-81 = 0, (ce) Pe (-1, 2) 
x” y? + 24x -81 = 0 intersect each other (d) None of these 


Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt = 
3. Third attempt must be 100% 





Answers 
Multiple Choice-I 
1. (a) 2. (a) 3. (b) 4. (c) 5. (b) 6. (a) 
7. (d) 8. (a) 9. (a) 10. (b) 11. (a) 12. (c) 
13. (a) 14. (a) 15. (c) 16. (b) 17. (d) 18. (c) 
19. (b) 20. (a) 21. (b) 22. (d) 23. (b) 24. (d) 
25. (b) 26. (a) 27. (b) 28. (c) 29. (c) 30. (d) 
31. (d) 32. (a) 33. (a) 34. (c) 35. (b) 36. (a) 
37. (c) 38. (a) 39. (d) 40. (c) 41. (b) 42. (b) 
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43. (c) 44. (a) 45. (d) 46. (a) 47. (c) 48. (b) 
49. (b) 50. (c) 51. (a) 52. (c) §3. (b) 54. (b) 
55. (b) 56. (d) 57. (b) 58. (b) 59. (d) 60. (b) 
Multiple Choice -Il 
61. (a), (d) 62. (a), (d) 63. (a), (c) 64. (a), (b), (c) 65. (a), (b), (c), (d) 
66. (a) 67. (d) 68. (b), (d) 69. (a), (b), (c) 70. (b), (c) 71. (a), (c) 
72. (a), (c) 73. (a), (c) 74. (a), (d) 75. (a), (b) 76. (a), (c) 77. (c), (d) 
78. (a), (c) 79. (a), (b) 80. (a), (d) 81. (a), (b), (c), (d) 82. (b) 
83. (b), (c) 84. (b), (d) 85. (a) 86. (a), (c), (d) 87. (b) 88. (a), (c) 
89. (b) 90. (c) 
Practice Test 
1. (a), (b), (c) 2. (a) 3. (d) 4. (a) 5. (d) 6. (d) 
7. (a) (b) 8. (a) (c) 9. (a) 10. (d) 
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§ 24.1. Conic Sections 


It is the locus of a point moving in a plane so that the ratio of its distance from a fixed point (focus) to its 
distance from a fixed line (directrix) is constant. This ratio is known as Eccentricity (denoted by e). 

If e= 1, then locus is a Parabola. 

If e < 1, then locus is an Ellipse. 

If e > 1, then locus is a Hyperbola. 


1. Recognisation of Conics: 


The equation of conics represented by the general equation of second degree 
ax’ + 2hxy + bY +29x+ 2fy+c = 0 ...{i) 
can be recognise easily by the condition given in the tabular form. For this, first we have to find discriminant 
of the equation. 


We know that the discriminant of.above equation is represented by A where 
A = abe + 2fgh - af? — bg*- cH 


Casel:WhenA = 0, 
In this case equation (i) represents the Degenerate conic whose nature is given in the following table : 












Condition 
A=0 & ab-H=0 
A=0 & ab-f' #0 
A=0 & ab< H* 
A=0 & ab> Ht 


Case Il: When Az0, 


In this case equation (i) represents the Non-Degenerate conic whose nature is given in the following 
table : 


Nature of Conic 
A pair of st. parallel lines or empty set. 





A pair of intersecting straight lines. 
Real or Imaginary pair of straight lines. 
Point. 








_ Condition dT Naturecofconic 
A#0,h=0,a=b a Circle 
A#0, ab-h’ =0 a Parabola 
A#0, ab-h’>0 an Ellipse or empty set. 
A#0,ab-h’ <0 a Hyperbola 
occudie6, WS Sr sora Peo a ectengully Type ele ee 


2. How to find the Centre of Conics : 


If S = ax’ + 2hxy+ by + 29x4+ 2fy+e = 0 
Partially Differentiating w.r.t. x and y we get 

oS _ 
Ox 


2ax+ 2hy+ 29,55 =2hx + 2by + 2f 
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oS aS 

"Fag 2ax+ 2hy+ hs =2hx+ 2by + 2f 
=> ax+hy+g=0, hx+by+f=0 


solving these equations, we get the centre. 
(x,Y) = 04,1). 


§ 24.2. Parabola 


1. Standard form of Parabola : 


The general form of standard parabola is : ¥ = 4ax , where 
ais a constant. 


2. Important Properties : 


i) SP= PMand AS= AZ 

ii) Vertex is at origin A = (0, 0) 
iii) Focus is at S = (a, 0) 

iv) Directrix is x+ a=0 

v) Axis is y = 0 (x-axis). 

vi) Length of latus rectum 


SS 


= LL’=4a 
(vii) Ends of the latus rectum are 
L=(a, 2a) & L’ (a, - 2a). 
(viii) The parametric equation is : x = at? , y=2at. 


Note : The other forms of parabola with latus rectum x: 


4aare. 
(i) ~=-4ax 
(ii) x =4ay 





Fig. 24.3 


3. General equation of a parabola : 


oz 







ni X+a 


S(a,0) axis 


ve 
Fig. 24.4 


Let (a, b) be the focus S, and Ix + my+ n= Ois the equation of the directrix. Let P(x, y) be any point on 


the parabola. Then by definition. 
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= SP = PM 
af Ix+my+n 
= (x- a)? +(y- by = ~EOY EE 
Ye + nr 


(ix+ my + ne 
I? + nf 
=> mx + ry — 2ilmxy +x term+ yterm+constant = 0 This is of the form 


=> (x- a? + (y-b)* = 


(mx — ly)? + 2gx+2fy+c = 0. 
This equation is the general equation of parabola. 
It should be seen that second degree terms in the general equation of a parabola forms a perfect 
square. 
Note : (i) Equation of the parabola with axis parallel to the x-axis is of the form x = Ay” + By + C. 


(ii) Equation of the parabola with axis parallel to the y-axis is of the form y = Ax +Bx+C. 
4. Parametric Equations of the Parabola x = 4ax 


The parametric equations of the parabola y = 4ax are x= at? s Y= 2at, where fis the parameter. Since 
the point (at? , 2af) satisfies the equation y~ = 4ax, therefore the parameteric co-ordiartes of any point on 
the parabola are (at? ,2at). 

Also the point (at? , 2af) is reffered as tpoint on the parabola. 


5. Position of a Point (h, k) with respect to a Parabola y = 4ax 


Let P be any point (h, k). 
Now P will lie outside, on or inside the parabola according as (k? = 4ah)>=<0. 


6. Parabola and a Line : 


Let the paraboia be y¥ = 4ax and the given line be y= mx+c. 


Hence y = mx + = , mz 0 touches the parabola ¥ = 4ax at & : os } 


im 


7. Equation of the tangent 


The equation of the tangent at any point (x; , y1) on the parabola ¥ = 4axis 
Wi = 2a(x+ x1) 


Slope of tangent is rs - (Note) 


Corollary 1 : Equation of tangent at any point ‘t’ is 
ty=x+ at? 


Slope of tangent is ; : 


Corollary 2 : Co-ordinates of the point of intersection of tangents at ‘ty ’ and ‘tf’ is {atifa , a(t + f&)} 
Corollary 3 : If the chord joining ‘th ’ and ‘tz’ to be a focal chord, then tyfg = — 1. 
1 
= b =- h 
Hence if one extremity of a focal chord is (at , 2at), then the other extremity (at? , 2a) becomes 
{a 2a 
eon} 
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8. Equation of the Normal 


The equation of the normal at any point (x1 , y1) on the parabola y = 4axis 
1 
y= Yir= - Pt x= x) 
. Yi 

Slope of normal is Da 
Corollary 1 : Equation of normal at any point ‘t’ is 

y=-—& + 2at + at? 
Slope of normal is — ¢. 
Corollary 2 : Co-ordinate of the point of intersection of normals at ‘ty’ and ‘tp’ is 

{2a+a (tf +18 + th), - atte (h + t)} 

Corollary 3 : If the normal at the point ‘t; ’ meets the parabola again at ‘fz ' then 


2 
J alow ra 


9. Equation of the Normal in Terms of Slope 


y = mx - 2am - arf at 
the point (am’ , - 2am) 
Hence any line y = mx-+ cwill be a normal to the parabola if ¢ = — 2am - am. 


10. Equation of chord with mid point (x1, y1) : 


The equation of the chord of the parabola ¥ = 4ax,, whose mid point be (x; , y1) is 


T= 
where T = yi — 2a(x+m1) = 0 
and S; = yf - 4ax1 = 0 


11. Chord of contact 


If PA and PB be the tangents through point P (x1 , y1) (Fig. Co. 22) 
to the parabola ¥ = 4ax , then the equation of the chord of contact ABis P(x, 
yy. = 2a(x+x1) or T = O(atx, v1) 






12. Pair of tangents 


If P (x1, yi) be any point lies outside the parabola ~ = 4ax, anda 
pair of tangents PA , PB can be draw to it from P,, (Fig. Co. 23) then the 
equation of pair of tangents of PA & PB is 


SS; = T? 
where S = f-4ax = 0 
$1 = yf - 4am = 0 


T= yyi —2a(X+x1) = 0. 


Fig. 24.6 


13. Pole and Polar 


Let P (x1, y1) be any point inside or outside a parabola. Draw chords AB and A’B passing through P. 
as shown in Fig. Co. 19.7 (i), (ii) 
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If tangents to the parabola at Aand B meet at Q(h, k), then locus of Q is called polar of P w.r.t. 
parabola and P is called the pole and if tangents to the parabola at A’ and B’ meet at Q’, then the straight 
line QQ’ is polar with P as its pole. 


Hence equation of polar of P (x1 , y1) with respect to ~ = 4axis 
yyi = 2a(x+Xx4) 






(x4, y1) Pole 





Fig. 24.7 


Corollary 1 : Locus of poles of focal chord is x + a= 0 i.e. directrix or polar of the focus is the directrix. 
ae 

Corollary 2 : Pole of the chord joining (x1 , y1) and (x2 , yz) is ast ; owe 

Corollary 3 : Any tangent is the polar of its point of contact. 
Properties of Pole and Polar : 

(i) If the polar of P(x1,y1) passes through Q(x2, y2), then the polar of Q(x2, y2) goes through 
P (x1, y1), and such points are said to be conjugate points. 

(ii) If the pole of a line ax+by+c=0 lies on the another line a;x+ biy+c;=0 then the pole of the 
second line will lie on the first and such lines are said to be conjugate lines. 


14. Diameter : 
The locus of the middle points of a system of parallel chords is called a diameter. 
If y= mx+ c represent a system of parallel chords of the parabola ¥ = 4ax then the line y= ae is the 


equation of the diameter. 
15. Reflection Property of a Parabola : 
The tangent and norma! of the parabola y* = 4ax at P are the internal & external bisectors of Z SPM and 


BP is parallel to the axis of parabola & 
Z BPN = ZSPN. 
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MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. If Pand@Q are the points (at; , 2at,) and 


(at; , 2aty) and normals at P and Q meet on 


43 2 (V3 +2) 
D (d) 3 





(c) 


R 8. The normals at three points P,Q,R of the 
the parabolay = 4ax, then t,t, equals patabola # Woethees in 1). The 
(a) 2 (b)-1 centroid of triangle POR lies on 
(c)-2 (d) -4 (a)x = 0 (b)y = 0 

. The locus of the points of trisection of the (c)x =-a (d)y=a 


double ordinates of the parabola y = 4axis 
(aly = ax (b) 9y* = 4ax 

(c) 9y’ = ax (d)y’ = 9ax 

. If the tangents at P and Q on a parabola meet 
in T, then SP, ST and SQ are in 

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

_ If the normals at two points P and Q of a 
parabola y = 4ax intersect at a third point R 
on the curve, then the product of ordinates of 
P and Qis 

(a) 4a” (b) 2a” 

(c) — 4a” (d) 8a’ 

_ The point (— 2m, m + 1) is an interior point of 
the smaller region bounded by the circle 
x+y =4 and the parabola y =4y. Then 


oe 


10. 


11. 


. If tangents at AandB on the parabola 


y = 4ax intersect at point C then ordinates 
of A, Cand B are 

(a) Always in A.P. (b) Always in G.P. 

(c) Always in H.P. (d) None of these 

The condition that the  parabolas 
y = 4c(x-d) and y = 4ax have a 
common normal other then x-axis 
(a > 0, c > O)is 

(a) 2a < 2c+d (b) 2c < 2a+d 

(c) 2d < 2a+c (d) 2d < 2c+a 

A ray of light moving parallel to the x-axis 
gets reflected from a parabolic mirror whose 
equation is (y—2)°=4(x+1)._ After 
reflection, the ray must pass through the 
point 


(a) (-2, 0) (b) (-1, 2) 
m belongs to the interval (c) (0, 2) (d) (2, 0) 
(a)-5-2V6<m<1 12. If the normals at three points, P, Q, R of the 


(b)O0<m<4 


()-1<m<z 


parabola y = 4ax meet ina point O and S be 
its focus, then! SP! .1SQ1.1SR\= 


s 2 3 
(d)-1<m<-5+2V6 (a)a : (b) a (SO) 
9 d) Ni f th 
. AB, AC are tangents to a parabolay = 4ax, Caso) F () Soy fees 
13. The set of points on the axis of the parabola 


P\,P2,.p, are the lengths of the 
perpendiculars from A, B,C on any tangent 
to the curve, then p,, p; , p3 are in 


(a) ALP. (b) GP. 

(c) HP. (d) None of these 

. If the line y — V3 x+3 = Ocuts the parabola 
y = x+2atA and B, then PA.PB is equal to 


14, 


y —4x—2y+5 = 0 from which all the three 
normals io the parabola are real is 

(a) (k, 0); k>1 (b) (k, 1): k> 3. 

(c) (k, 2); k>6 (d) (k, 3); k >8 

The orthocentre of a triangle formed by any 
three tangents to a parabola lies on 


= (a) Focus (b) Directrix 
[where P = (V3 , 0)] 
a (13 + 2) 4(2 ~ 13) (c) Vertex (d) Focal chord 
(a) ia ical (b) a ae 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


The vertex of a parabola is the point (a, b) 
and latus rectum is of length /. If the axis of 
the parabola is along the positive direction of 
y-axis then its equation is 


(a) (&—a)*=5 9-26) 
(b) (x-a)=5 0-6) 


(c) (x- a) =1(y-b) 

(d) None of these 

The equation 

Va—3" SGD + Y@43)'+@— 1" 

represents 

(a) an ellipse 

(b) a pair of straight lines 

(c) a circle 

(d) a straight line joining the point (— 3, 1) 
to the point (3, 1) 

The that the 


lx + my +n=0 touches the parabola x = 4ay 
is 


condition straight line 


(b) al’ —mn=0 

(c) n=am (b) am = In? 

The vertex of the parabola whose focus is 
(-1, 1) and directrix is 4x + 3y — 24 = Ois 

(a) (0, 3/2) (b) (0, 5/2) 

(c) (1, 3/2) (d) (1, 5/2) 


The slope of a chord of the parabola y = 4ax, 
which is normal at one end and which 
subtends a right angle at the origin, is 

(a) 1/2. (b) V2 

(c) 2 (d) None of these 

Let a be the angle which a tangent to the 


(a) bn= am’ 
2 


parabola y =4ax makes with its axis, the 
distance between the tangent and a parallel 
normal will be 


(a) a sin? & cos” & (b) a cosec & sec” 
(d)a cos” & 
If (a, b) is the mid-point of chord passing 


(c)a tan’ a 


through the vertex of the parabola y = 4x, 
then 
(a)a=2b 
(c) a’ =2b 


(b) 2a=b 
(d) 2a =b? 


22. 


23. 


24. 


25 


26. 


27. 


28. 


30. 


203 


The equation to the line touching both the 
parabolas y = 4x and x =— 32) is 
(a)x+2y+4=0 (b)2x+y-4=0 
(c)x-2y-4=0 (d)x-—2y+4=0 

The normal at the point (ar, 2at) on the 


; 
parabola y = 4ax cuts the curve again at the 
point whose parameter is 


(a)-1/t o)-[147 | 
} 2 
(c)— 2t+— (jit? 


If yj, y2 are the ordinates of two points 
Pand@Q on the parabola and y3 is the 
ordinate of the point of intersection of 
tangents at Pand Q then 

(a) yy, ¥2, y3 are in A P. (b) y;, y3, yp are in AP. 
(Cc) y;, ¥2, Y3 are in G.P. (d) y;, y3, y2 are in G.P. 
The equation ax” + Axy +y +ax+3y+ 2=0 
represents a parabola if a is 


(a)—4 (b) 4 

(c)0 (d)8 

The Harmonic mean of the segments of a 
focal chord of the parabola y = 4ax is 

(a) 4a (b) 2a 

(c)a (d) a” 


A double ordinate of the parabola y = 8px is 
of length 16p. The angel subtended by it at 
the vertex of the parabola is 

(a) 7/4 (b) 1/2 

(c) 1 (d) n/3 

The set of points on the axis of the parabola 
y =4x+8 from which the 3 normals to the 
parabola are all real and different is 

(a) {(k, 0) :k <—2} (b) {(K, 0): k>—-2} 

(c) {(O, k): k>—2)} (d) Nonc of these 


/ Tf y+tb=m, (x+a)andy+b=m), (x+a) 


arc two tangents to the parabola y =4ax then 
(a) m, + m,=0 (b) mym, = 1° 

(Cc) ntpmty =— (d) None.of these 

The length of the latus rectum of the parabola 
169 {(x— 1)? + (y—3)"} = (Sx 12y + 17) is 
(a) 14/13 (b) 12/13 

(c) 28/13 (d) None of these 
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31, The points on the axis of the parabola 
3y’ + 4y —6x+8 = 0 from when 3 distinct 
normals can be drawn is given by 
‘ AN 
(a)| 4,3 \ a> 19/9 
2 19 
(©) | a. 3 pa? 9 
[az }sa>5 
(d) None of these 
32. Let the line Xx+my = 1 cut the parabola 
= 4ax in the points A and B. Normals at A 
and B meet at point C. Normal from C other 
than these two meet the parabola at D then 
the coordinate of D are 
4am 4a ) 
(a) (a, 2a) Obes a 
‘2am 2a Ba ‘dam 
Ch = acer (d) 
l l ae 
33. The triangle formed by - tangent to the 
parabola y = x at the point whose abscissa 
MULTIPLE CHOICE -H! 


34. 


35. 


Objective Mathematics 


iS Xq (% € [1, 2]), the y-axis and the straight 
line y = xX has the greatest area if xy = 

(a) 0 (b) 1 

(c)2 “(d) 3 

If the normal at P ‘?’ on y = 4ax meets the 
curve again at Q, the point on the curve, the 


normal at which also passes through Q has 
co-ordinates (........ ees 


oe 7 oe 4 


t 
4a 4a 4a 8a 
( 0% “ =F ( al ct 
Two parabolas C and D intersect at two 
different points, where C is y = x —3andD 
is y = kx’. The intersection at which the x 
value is positive is designated point A, and 
x = aat this intersection. the tangent line / at 
A to the curve D intersects curve C at point 
B, other than A. If x-value of point B is 1 then 
a = 
(a) 1 
(c) 3 


(b) 2 
(d) 4 


Each question in this part has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s) : 


36. 


37, 


38. 


Consider a circle with its centre lying on the 
focus of the parabola y = 2px such that it 
touches the directrix of the parabola. Then a 
point of intersection of the circle and the 
parabola is 


@|F.p} wh] 

i. oPe ok 
@[-F.p}  @[-3.-2] 
The locus of point of intersection of tangents 
to the  parabolas y =4(x+1) and 


y = 8 (x + 2) which are perpendicular to each 
other is 


(a)x+7=0 (b)x-y=4 
(c)x+3=0 (d) y-x=12 
The equation of a locus is 


y+ 2ax + 2by +c =0. Then 
(a) it is an ellipse 


39. 


40. 


41. 


(b) it is a parabola 

(c) its latus rectum =a 

(d) its latus rectum = 2a 

The equation of a tangent to the parabola 
y= = 8x which makes an angle 45° with the 


line y= 3x+5 is 
(a)2x+y+1=0 (b)y=2x4+1 
(c)x-2y+8=0 (d)x+2y-8=0 


The normal y= mx —2am— am to the 
parabola y’ =4ax subtends a right angle at 


the vertix if 


(a)m=1 (b) m= V2 
= 1 
(c)m=-— v2 (d) m= Vo 
The straight Une x+y=k touches the 
paraboa y =x — x if 
(a)k=0 (b)k=-1 
“(c)k=1 (d) k takes any value 
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42. 


43. 


44, 


45. 


46. 


A tangent to a parabola y = 4ax is inclined at 
1/3 with the axis of the parabola. The point 
of contact is 

(a) (a/3 —2a/N3) (b) (3a, — 2 V3 a) 

(c) (3a,2V3 a) (d) (a/3, 2a/V3) 

If the normals from any point to the parabola 
x =4y cuts the line y=2 in points whose 
abscissae are in A.P., then the slopes of the 
tangents at the three conormal points are in 
(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

If the tangent at P on y =4ax meets the 


tangent at the vertex in Q, and S is the focus 
of the parabola, then ZSQP = 


(a) 1/3 (b) 1/4 
(c) 1/2 (d) 22/3 
A focal chord of y’ =4ax meets in P and Q. 
1 
If S is the focus, then — + Le = 
or £9 

1 2 

(a) — (b) — 
a a 

(c) : (d) None of these 


The diameter of the parabola y’ = 6x 
corresponding to the system of parallel 
chords 3x-— y+c=Q,is 


47. 


48. 


49. 


50. 
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Let PQ be a chord of the parabola y =4x,A 
circle drawn with PQ as a diameter passes 
through the vertex V of the parabola. If Area 
of APVQ = 20 unit'then the co-ordinates of P 
are 


(a) (-16, -8) (b) (16, 8) 
(c) (16, -8) (d) (16, 8) 
A line L passing through the focus of the 


parabola y = 4 (x— 1) intersects the parabola 
in two distinct points. If ‘m’ be the slope of 
the line Z then 

(a)me (—1, 1) 

(b) me ees 1) U1, 2) 

(c)meR 

(d) None of these 

The length of the latus rectum of the parabola 
x=ay'+by+cis 


(a) a/4 (b) a/3 
(c) 1/a (d) 1/4a 
P is a point which moves in the x-y plane 


such that the point P is nearer to the centre of 
a square than any of the sides. The four 
vertices of the square are (ta,+a). The 
region in which P will move is bounded by 
parts of parabolas of which one has the 
equation 


(a) y =a +2ax (b) x =a+t+ 2ay 


(a)y-1=0 (b) y-2=0 
(c)y+1=0 (d) y+2=0 (c) y° + 2ax = a (d) None of these 
Practice Test 
M.M : 20 Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. If the normals from any point to the 


parabola x = 4y cuts the line y = 2 in 
points whose abscissae are in A.P., then the 
slopes of the tangents at the three 
co-normal points are in 

(a) ALP. (b) G.P. 

(c) H.P. (d) None of these 


. The coordinates of the point on the 


parabola y = 8x, which is at minimum 


[10 x 2 = 20] 


distance from the circle x? + (y +6)" =1, 
are 

(a) (2, — 4) 
(c) (2, 4) 


(b) (18, - 12) 
(d) None of these 


. The figure shows the graph of the parabola 


y= ax +bx +e then 
(aja > 0 (b)b < 0 


(c)e > 0 (d) b? —4ae > 0 
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4. The equation of the parabola whose vertex 


and focus lie on the axis of x at distances a 
and a, from the origin respectively is 


(a)y” = 4(a,-a)x 
(b)y” = 4(a,-a) @-a) 


(cy = 4(a,-a) (-a,) 
(d) None of these 


5. If (a, a — 2) bea point interior to the region 


of the parabola y =2x bounded by the 
chord joining the points (2, 2) and (8, —4) 
then P belongs to the interval 
(a)-24+2V2<a<2 

(b)a>-2+2V2 

(c)a>-2-2V2 

(d) None of these 


6. If a circle and a parabola intersect in 4 


points then the algebraic sum of the 

ordinates is 

(a) proportional to arithmatic mean of the 
radius and latus rectum 

(b) zero 


Objective Mathematics 


(a)-2<T<2 
(b)T € ~-,-8) U (8, =) 
()T <8 
(d) T° > 8 

8. P is the point ‘’ on the parabola y = 4ax 
and PQ is a focal chord. PT is the tangent 
at P and QN is the normal at Q. If the angle 
between PT and QN be a and the distance 
between PT and QN bed then 
(a)0 < a < 90° 


(b)a = 0 
(c)d = 0 
(d)d =a 


l+t¢t 
9. For parabola x ce + Qxy — 6x -2y+3 = 0, 
the focus is 
(a) (1,- 1) (b) (- 1, 1) 
(c) (3, 1) (d) None of these 
10. The latus rectum of the parabola 





We? + pha) 


x= at’ +bt +e, y = at’ +bt+e' is 


, n2 , , 2 
(a) ue — bb’) b) (ab’ -a’b) 





72,372 2, ,2,3/2 
(c) equal to the ratio of arithmatic mean and (a +a‘) (a +a") 
latus rectum (c) (bb’ - aa’) (a’b - ab’ 
(d) None of these (b7 id Bry? (2 a pepe” 
7. If the normal to the parabola y = 4ax at 
the point (at, 2at) cuts the parabola again 
at (aT”, 2aT) then 
Record Your Score 
Max. Marks 
1. First attempt a 
2. Second attempt [ee oe cat i 
3. Third attempt must be 100% 
Answers 
Multiple Choice -I 
1. (a) 2. (b) 3. (b) 4. (d) 5. (d) 6. (b) 
7. (a) 8. (b) 9, (a) 10. (a) 11. (c) 12. (c) 
13. (b) 14. (b) 15. (b) 16. (d) 17. (b) 18. (d) 
19. (b) 20. (b) 21. (d) 22. (d) 23. (b) 24. (b) 
25. (b) 26. (b) 27. (b) 28. (d) 29. (c) 30. (c) 
31. (b) 32. (d) 33. (c) 34, (c) 35. (c) 
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Multiple Choice —il 


36. (a), (b) 37. (c) 

42. (a), (d) 43. (b) 

48. (d) 49. (c) 
Practice Test 

1. (b) 2. (a) 

7. (d) 8. (b) 
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38. (b), (d) 39. (a), (c) 40. (b), (c) 41. (c) 
44. (c) 45. (a) 46. (a) 47. (c), (d) 
50. (a), (b), (c) 


3. (b,) (c), (d) 4. (b) 5. (a) 6. (b) 
9. (d) 10. (b) 
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ELLIPSE 





1. Standard form of an Ellipse : 


The general form of standard ellipse is : x + e = 1(a>b), where a & bare constants. Fig. 1. 
at tc 






2. Important properties : 


(i) SP = e PM and AS= e AZ 

(ii) Co-ordinate of centre C (0, 0) 

(iii) AA’ = 2a is the Major axis of the ellipse. 

BB’ = 2bis the Minor axis of the ellipse. 

(iv) Co-ordinates of vertices AandA’ are 
(ta, 0). 

Extremities of minor axis B and B’ are (0, + b). 

(v) Relation ina, b& eis b* =a" (1 ~ e) 

(vi) Co-ordinates of the foci SandS’ are 
(+ ae, 0). 

(vii) Co-ordinates of the feet of directrices are 
(+ a/e, 0) 

(viii) Equation of directrix x = ta/e. 


(ix) Equation of latus rectum x= + ae and length LL’ = Lily’ = = Fig. 2 


2 2. 2 
. (x) Ends of the latus rectum are L (20,2 ).u (ae, ),u1{-20, Jana Us(-20,- 
(xi) Focal radii: SP = a—exandS’P = a+ex 
=> SP + S’P = 2a = Major axis. 
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Note : Another form of ellipse is 
coe a 
ae = 1,(a<b) 
Babe 


AA’ = Minor axis = 2a 


BB’ = Major axis = 2b 
& a® = b* (1-2) 
Latus rectum LL = L4Ly’ = ae 


3. General Equation of an Ellipse : 


Let (a, b) be the focus S, and Ix+ my+n=0 is the equation of directrix. 
Let P(x, y) be any point on the ellipse. Then by definition. 


> SP = e PM (eis the eccentricity) P’ (x,y) y 
2 
af (x- ar +(y- bY = ge txt my +o 7 
(1? + mW?) ‘ 
=> (12 + m*) {(x— a)? + (y— b)*} = e” (Ix+ my+ ny. 3 
S (a, b) + 
4. Parametric Equation of the Ellipse : 2 
o 
i i i x ¥ Fig. 3 
The parametric equations of the ellipse —; ++, =1 = are 9 
a” oa 


x=acos@, y=bsinw, where 6 is the parameter. Since the point (acos », bsin 6) satisfies the equation 


—= + BF = 1, therefore the parametric co-ordinates of any point on the ellipse is (acos o , bsin 9) also the 
a’ < 
point (a cos 6 , Dsin 6) is reffered as  -point on the ellipse  € [0, 27) . 


5. Auxitiary Circle and Eccentric angle : 


The circle described on the major axis of an ellipse as diameter is 
called its auxiliary circle. (Fig. 4) 
The equation of the auxiliary circle is 
+¥ =a 
-. Q = (acoso, asin) and P = (acosg, bsino) 
= eccentric angle. 





6. Point and Ellipse : 


The point P(x1,y1) lies out side, on or inside the ellipse Fig. 4 
—3 + = 30 
a’ b 
xe we 
a= —5 4 a el > 0, = 0, < 0. 
a Db 


7. Ellipse and a Line: 


Let the ellipse be is + ¥ = 1 and the given line be y = mx+c. 
Z A 


Solving the line and ellipse we get 
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x, umxtre _, 
ae. 
Le., (anf +B) xX + 2mcea’x + a a =i} = 
above equation being a quadratic in x 
discriminant = 4m?c?a* — 4a? (a°m? + b*) (7 - b*) 
= 5 2 — (anf + b)} 
B (ame +) - 2} 
Hence the line intersects the parabolas in 2 distinct points if am+b’>c’, in one point if 
¢ = anf + b*, and does not intersect if anf +b? < &. 
laa: 
y = mx + ‘(ant +b’) _ touches the ellipse and condition for tangency 


C= &nr + &. 
Ve a2 2 tT Guna 
Hence y = mx + V(a m+b ) , touches the ellipse => + rr = lat 


a 


+a’m +b? 
Nan + BP NE oP + BP 
Corollary 1: xcosa+ysina = pis a tangent if p = a cos'a+b' sin’ a. 
Corollary 2: Ix+my+n = Oisa tangent ifr = #1? + br’. 


8. Equation of the Tangent : 


(i) The equation of the tangent at any point (4 , y1) on the clipse + re = iS oS 4 


Slope of tangent is 





(ii) the equation of tangent at any point ‘o ' is 


x DL ea Vis 
4 cosd + 4 sind 1. 
Slope of tangentis — = cot >. 


9. Equation of the Normal : 


(i) The equation of the normal at any point (x; , y1) on the ellipse x + Le lis 
a 
ax By 2 4s 
x y1 
(ii) The equation of the normal at any point ‘o’ is 
axsec > — bycosec $ = a’- b* 


10. Equation of Chord Joining two Points i.e., P(6) and Q() is: 


one). [252 | = e05/ S*] 


~ cos Y sin 
a ie ae b 


11. Equation of Chord with Mid point (x1, yi) : 


2 
The equation of the chord of the ellipse = + y = 1, whose mid point be (x1, y1) Is 
ea 
T= 
xm 1 
where Tea +5 -1 0 
a 
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12. Chord of Contact : 


‘If PA and PB be the tangents through point P (x; , y1) (Fig. 5) to the ellipse x + s = 1, then the 
a‘ 


equation of the chord of contact AB is 


YA 4 or = T= Ofatm, yi) 





13. Pair of Tangents : 


If P(x1, y1) be any point lies outside the ellipse aan =1, 
vo 


and a pair of tangents PA , PB can be drawn to it from P. 


then the equation of pair of tangents of PA & PBis A 
SS = T? 
i 
xe oy v 
where S=+>zt+a-1=0 
eb 


Tat. M_129 Fig. 6 


14. Pole and Polar : 


Let P(x , y1) be any point inside or outside the ellipse. Draw chords AB and A ‘B’ passing through P, 





Fig. 7 
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If tangents to the ellipse at A and B meet at Q(h, k), then locus of Q is called polar of P w.r.t. ellipse 
and Pis called the pole and if tangents to the ellipse at A’ and B’ meet at Q’, then the straight line QQ’ is 


polar with P as its pole. Hence equation of polar of P(x1 , yi) with respect to x + Me = 1is 
ae 


ea 


XM WN 


20 \ 
a 
Corollary : The polar of any point on the directrix, passes through the focus. 
15. Diameter : 


The locus of the middle points of a system of parallel chords is called a diameter. 


: iz 
If y = mx+c represent a system of parallel chords of the ellipse => + B = 1 then the line 
a 
Dia ' 
y = -— —>— xis the equation of the diameter. 
am 


16. Conjugate Diameters : 


Two diameters are said to be conjugate when 
each bisects ali chords parallel to the other. If 
y = mx & y = mx be two conjugate diameters of an 


ellipse then mm, = —- = 
@ 


Conjugate diameters of circle ie. AA’ & BB are 
perpendicular to each other. Hence conjugate 
diameters of ellipse are PP’ and DD’. 

Hence angle between conjugate diameters of 
ellipse > 90°. 

Now the co-ordinates of the four extremities of two 
conjugate diameters are 

P(acoso, bsino), P’ (-acoso,- bsin) 

D(-asin9, bcos 6), D’ (asing,— bcos 4) yt 





Fig. 8 
17. Director Circle: 


The locus of the point of intersection of the tangents to an ellipse zs + ¥ = 1 which are perpendicular 
a 


BP 


to each other is called Director circle. 
Hence the equation of director circle of the ellipse x + _ = 1is 
at 
PrP = aoe. 


18. Important Conditions of an Ellipse : 


(i) If o,B,y,8 be the eccentric angles of the four concyclic points on an ellipse then 
o+B+y+8 = 2m, nel. 
(ii) If eccentric angles of feet P,Q,AR,S of these normals be o,f,y,6_ then 
o+B+y+6 = (2n+1)n, nel 
(iii) The necessary and sufficient condition for the normals at three a, 8, y points on the ellipse to be 
concurrent if ; 
sin (B+) + sin (y+a)+sin(a+ PB) = 0. 
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19. Reflection Property of an Ellipse : 


If an incoming light ray passes through one focus (S) strike the concave side of the ellipse then it will get 
reflected towards other focus (S’) & Z SPS’ = 2 SQS’. 


r 
a ~ 











Reflected ray 


Fig. 9 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one ts correct. Indicate vour choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


> 


Us 


1. Let P be a variable point on the ellipse 


+ x 
2 y 4. The equation T0=n + re = 1 represents 
Se d = fi] 
ss oe 1 with foci at S and S’. If A be angeilineeut 
the area of triangle PSS’, then the maximum (aja <4 (b)a > 4 
value of A is ()4<a<10 (d)a> 10 
Cae Soqueits Oe SoS 5. The set of values of a for which 


36 sq. unit d)N f t A a 5 
)36squme QS CS (3x =)?’ + (i3y — 2)? = a Gr 125-1)" 


a triangle inscri in an elli f : 
2, The area of a triangle inscribed in an ellipse represents an ellipse, is 


bears a constant ratio to the area of the 


triangle formed by joining points on the 0) a 

auxiliary circle corresponding to the vertices (b)O<a<!1 

of the first triangle. This ratio is (c)2<a<3 

(a) b/a (b) 2a/b (d) None of these 

(c) a/b (d) b/a 6. The length of the common chord of the 
3. The line x + myn = 0 is a normal to the ellipse =p As Goa fone 

RSE ae a re = lif circle (x—- ly Fia.- 5 = 1 is 

2 2 2 pes (a) zero (b) one 
b -b 
@) +25 Chae (c) three (d) eight 


ne a an : : 
> a ais 7. If CF is the perpendicular from the centre C 
b (a” — b7)- ? 2 
== : ra y 
nv nm of the ellipse —5 + a = | on the tangent at 
= 5 a a 


Q== =< : any point P. and G is the point when the 
F me Nn normal at P meets the major axis. then 
(d) None of these CF.PG = 
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10. 


11. 


12. 
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(a)a° (b) ab 
()b (d) B 
Tangents are drawn from the points on the 
line x-—y-5 = 0 to x +4y? = 4, then all 
the chords of contact pass through a fixed 
point, whose coordinate are 


. 3 
(5-5 | 
& 2) 
(5-5 | 
olF.-+] 
asd ~~ 
(d) None of these 


. An ellipse has OB as semi-minor axis. 


F and F’ are its focii and the angle FBF ” is 
a right angle. Then eccentricity of the ellipse 
is 

(a) 1/N3- (b) 1/2 

(c) 1/V2. (d) None of these 

The set of positive value of m for which a line 


with slope m is a common tangent to ellipse 
2 2 


* + rc = 1 and parabola y = 4ax is given 
by 

(a) (2, 0) (b) (3, 5) 

(c) (0, 1) (d) None of these 

The eccentricity of the ellipse 


ax’ + by? + 2fe + gy +c = 0 if axis of 
ellipse parallel to x-axis is 
—— 


a V(54) 


oy V2 


at+b 


(c) 
a 
(d) None of these 


The minimum length of the intercept of any 
2 2 


tangent on the ellipse a + iB = 1 between 
a 








the coordinate axes is 
(a) 2a (b) 2b 
(c)a-—b (d)at+b 


13. 


14, 


15. 


16. 


17. 


18. 


Objective Mathematics 


If CP and CD are semi-conjugate diameters 


ae 52 
of the ellipse 5 + re = 1, then CP? + CD’ = 
a 


(aja+b (b) a+b" 

(ab? (d) Va" +b? 

A man running round a race course notes that 
the sum of the distances of two flag-posts 
from him is always 10 metres and the 
distance between the flag-posts is 8 metres. 
The area of the path he encloses in square 
metres is 


(a) 15x (b) 127 

(c) 18% (d) 8x 

If the normal at the point P (@) to the ellipse 
2 2 


v4 2 


a + fa =1 intersects it again at the point 
Q (26), then cos 6 is equal to 








2 2 
(a), ()-3 
3 3 
©5 (d)- 3 
If o and § are eccentric angles of the ends of 
2a a2 
a focal chord of the ellipse = + x =], then 
a v 
© an Pi 
tan > tan 7 is equal to 
l-e e-1 
Otte Oy etal 
e+1 e-1 
(c) e-1l (d) e+3 


We k2 
The eccertricity of an ellipse raneee 
a 


whose latusrectum is half of its minor axis is 


of ort 
(c) 2 (d) None of these 


The distances from the foci of P (a , b) on the 
2 


2 ¥ 
ellipse — + <= = 1 are 
Y £2 


A 


(a)44—7b 


4 
(b) 55a 
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19, 


20. 


21. 


22. 


23. 


24. 


4 
+— 
(c)5St5b 


(d) None of these 


If the normal at an end of a latus rectum of 
7 a 


the ellipse ats! passes through one 
a 


extremity of the minor axis, then the 


eccentricity of the ellipse is given by 

(a) et+e’-1=0 

(b) e’ +e-4=0 

(c)e=V2_ 

(d) e=3Je 

If Aand B are two fixed points and P is a 

variable point such that PA+PB=4, the 

locus of P is 

(a) a parabola 

(b) an ellipse 

(c) a hyperbola 

(d) None of these 

The area of the parallelogram formed by the 

tangents at the ends of conjugate diameters of 

an ellipse is 

(a) constant and is equal to the product of the 
axes 

(b) can not be constant 

(c) constant and is equal to the two lines of the 
product of the axes 

(d) None of these 

If C be the centre of the ellipse 

9x” + 16” = 144 and S is one focus. the ratio 

of CS to major axis is 


(a) V7 : 16 (b) V7 :4 

(c) V5.:V7 (d) None of these 

The centre of the ellipse 

2 2 
a, ee 
9 16 

(a) (0, 0) (b) (1, 1) 

(c) (0, 1) (d) (1, 0) 

The radius of the circle passing through the 
2 442 

foci of the ellipse ate 1, and having its 

centre (0, 3) is 

(a)4 (b) 3 

(c) V12 (d) 7/2 
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25. The length of the latus rectum of an ellipse is 


26. 


27. 


28 


29, 


30. 


31. 


one third of the major axis, its eccentricity 
would be 


(a) 2/3 (b) 1/V3, 
(c) /V2 (d) V273 


If the length of the major axis of an ellipse is 
three times the length of its minor axis, its 
eccentricity is 

(a) 1/3 (b) 1/V3_ 

(c) 2 (d) 2/N2/3 

An ellipse is described by using an endless 
string which is passed over two pins. If the 
axes are 6 cm and 4 cm, the necessary length 
of the string and the distance between the 
pins respectively in cms. are 

(a) 6, 2 V5 

(b) 6, V5 

(c) 4,2 V5 

(d) None of these 


The locus of mid-points of a focal chord of 


2 2 
y : 
=== Lis 


the ellipse an 
ab 


fe A foe 


(c)+y =a+bh 
(d) None of these 
The locus of the point of intersection of 


w! e.! 


. ’ = . 
tangents to the ellipse ee 1. which 
a B 


meet at right angles. is 

(a) acircle 

(b) a parabola 

(c) an ellipse 

(d) a hyperbola 

The number of real tangents that can be 
drawn to the ellipse 3x" + 5y" = 32 passing 
through (3, 5) is 

(a) 0 (b) 1 

(c)2 (d)4 

Equation to the ellipse whose centre is (—2, 3) 
and whose semi-axes are 3 and 2 and major 
axis is parallel to the x-axis. is given by 
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32. 


33. 


Downloaded From : www.EasyEngineering.net 


(a) 4x- + Dy’ + 16x - 54y - 61 =0 
(b) 4x" + 9y” — 16x + 54y + 61 =0 
(c) 4x" + 9y’ + 16x — 54y + 61 =0 
(d) None of these 


The foci of the ellipse 

25 (x+ 1)? +9 (y +2)’ = 225, are at 

(a) (-1, 2) and (-1, -6) 

(b) (2, 1) and (-2, 6) 

(c) (-1, —2) and (—2, -1) 

(d) (—1, —2) and (1, -6) 

Tangents drawn from a point on the circle 

De tre) 

x +y"=41 to the ellipse ~-+2-=1 then 

25...16 


tangents are at angle 


MULTIPLE CHOICE -Il 


Each question in this part has one or more than one correct answer(s). For each question write the letters a, 
b, c, d corresponding to the correct answer(s). 


36. 


37. 


38. 


39. 


The locus of extremities of the latus rectum 
of the family of ellipse bx’ + y” = a’b’ is 
(a) = ay= a 

(b) x = ay= b? 

(c) xo ay= a’ 

(d) + ay= B 

The distance of the point (V6 cos 0, V2 sin 6) 


2 fe 
ve 


on the ellipse a +>=1 from the centre is 2 


2 
if 
(a) 8=1n/2 
(b) 8 = 3n/2 
(c)@=5n/2 
(d) 8 = 7n/2 
The sum of the square of perpendiculars on 


Pi 7! 
: x 
any tangent to the ellipse ato! from 
a 


two points on the minor axis, each at a 
distanct ae from the centre, is 


(a) 2a° (b) 2b° 
(c)a +b? (d) a’ -b? 
A latus rectum of an ellipse is a line 


(a) passing through a focus 
(b) through the centre 


34. 


35. 


40. 


41. 


42. 


43. 


Objective Mathematics 
(a) 1/4 (b) m/2 
(c) x/3 (d) 2/8 


Eccentricity of the ellipse, in which the angle 
between the straight lines joining the foci to 
an extremity of minor axis is 7/2, is given by 
(a) 1/2 (b) 12 

(c) 1/3 (d) 1/V3 

If O is the centre, OA the semi-major axis 
and S the focus of an ellipse, the ecentric 
angle of any point P is 

(a) ZPOS (b) ZPSA 

(c) ZPAS (d) None of these 


(c) perpendicular to the major axis 
(d) parallel to the minor axis. 
If latus rectum of the _ ellipse 
x tan’ a +y sec? a= 1 is 1/2 then 
a (0 < a<T) is equal to 
(a) 7/12 
(b) 2/6 
(c) 5m/12 
(d) None of these 
In the ellipse 
25x" + 9y* — 150x — 90y + 225 =0 
(a) foci are at (3, 1), (3, 9) 
(b) e=4/5 
(c) centre is (5, 3) 
(d) major axis is 6 
Equation of tangent to the ellipse 
7/9 +y'/4 =1 which cut off equal 
intercepts on the axes is 
(a) y=x+V(13) 
(b) y=-x+V(13) 
(c) y=x - V(13). 
(d) y=-x-V(13) 
The equation of tangent to the ellipse 
x + By? = 3 which is perpendicular to the line 
4y=x-Sis 
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44. 


45. 


46. 


(a) 4x+y+7=0 
(b) 4x+y-7=0 
(c) 4x+y+3=0 
(d) 4x+y-3=0 


fw 
If P (8) and Q| =+8 Jere two points one the 
Lé 


2 2. 


ellipse = +tys 1, locus of the mid-point of 
a 
PQ is 
ae ey 
(a) aT EZ 
a ape 
on we 
(b+) = +75=4 
a b 


ey 
(c) 5 +5 =2 
a pb 


(d) None of these 
An ellipse slides between two perpendicular 
straight lines. Then the locus of its centre is 
(a) a parabola 
(b) an ellipse 
(c) a hyperbola 
(d) a circle 
If a, B are eccentric angles of the extremities 
of a focal chord of an ellipse, then 
eccentricity of the ellipse is 
(a) cos @ + cos B 

cos (a + B) 
(b) sin a—sinB 

sin (a — B) 
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(c) sec a+ sec B 


(a) sin a+ sin B 


sin (a + B) 
47. The points where the normals to the ellipse 
e+ 3y" = 37 be parallel to the line : 
(a) GS, 2) (b) (2, 5) 
(c) (1, 3) (d) (-5, -2) 
48. The length of the chord of the ellipse 
2? 9 


~_ 42 =] where mid-point is E : : 


25 16 
] V¥8161 
@ip ("10 
(c) wth (d) None of these 


49. For the ellipse oe yan 1. the equation of 
a 


the diameter conjugate to ax — by = 0 is 
(a) bx +ay=0 
(b) bx -— ay =0 
(c) ay +b'x=0 
(d) a’y-b'x=0 
50. The parametric representation of a point on 
the ellipse whose foci are (—1,0) and (7, 0) 
and eccentricity is 1/2, is 
(a) (3 +8 cos 6, 4 V3 sin 6) 
(b) (8 cos 0, 4 V3 sin 8) 
(c) (3 +4 V3 cos 0, 8 sin 6) 
(d) None of these 


Practice Test 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. 


Let F', , F be two focii of the ellipse and 
PT and PN be the tangent and the normal 
respectively to the ellipse at point P. Then 
(a) PN bisects ZF PF, 

(b) PT bisects ZF\PFy 

(c) PT bisects angle (180° — ZF) PF.) 

(d) None of these 


[10 x 2 = 20) 


2 2 
2. Let E be the ellipse > n = = land C be 


the circle x” +y" = 9. Let P and Q be the 
ponts (1, 2) and (2, 1) respectively. Then 

(a) @ lies inside C but outside E 

(b) @ lies outside both C and E 

(c) P lies inside both C and E 

(d) P lies inside C but outside E 
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3. The tangent at a point P (a cos 6, b sin 6) of 
2 2 
an ellipse — + 2 = 1 meets its auxiliary 
a 


circle in two points, the chord joining which 
subtends a right angle at the centre, then 
the eccentricity of the ellipse is 
(a)(1+sin? 9) ? 
(b) (1 +sin 6) 
(c) (1+ sin” 9) 2” 
(d) (1+ sin? 9) ” 
4. If (5, 12) and (24, 7) are the focii of a conic 


passing through the origin then the 
eccentricity of conic is 


V386 1386 
(a) ae (b) 5 
1386 V386 
(c) in, (d) 35 


5. AB is a diameter of x? + 9y" = 25. The 
eccentric angle of A is n/6 then the 
eccentric angle of B is 
(a) 5n/6 (b) — 52/6 
(c)-— 22/3 (d) None of these 

6. The eccentricity of the ellipse which meets 


the straight line = + z = lon the axis of x 


and the straight line = - 2 = lon the axis 











Objective Mathematics 
(a) aa gas 
7 
(c) 8 (d) None of these 


7. The eccentricity of an ellipse whose pair of 
a conjugate diameter are y =x and 


3y = ~ 2xis 
(a) 2/3 (b) 1/3 
(c) 1/V3 (d) None of these 
8. The eccentric angles of the extremities of 


2 43 
latus rectum to the ellipse = 23 =1 are 
a 6 


| 


9. A latus rectum of an ellipse is a line 
(a) passing through a focus 
(b) perpendicular to the major axis 
(c) parallel to the minor axis 
(d) through the centre 
10, The tangents from which of the following 


given by 


(a) tan" 1) 





(b)tan 11% 


R |e 8 |F o/8 


(c) tan”? + 


Lary Se 
(d) tan * te 


points to the ellipse Bx + dy” = 20 are 







of y and whose axes lie along the axes of perpendicular 
coordinates, is (a) (1, 2V2) (b) (2 V2, 1) 
(c) (2, V5) (d) (v5, 2) 
Record Your Score 
Max. Marks 
1. First attempt Lae ere ed 
2. Second attempt 
3. Third attempt 
Answers 
Multiple Choice-I 
1. (b) 2. (a) 3. (b) 4. (a) 5. (b) 6. (a) 
7. (c) 8. (b) 9. (c) 10. (c) 11. (a) 12. (d) 
13. (b) 14. (a) 15. (a) 16. (b) 17. (d) 18. (c) 
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Ellipse 
19. (a) 20. (b) 21. (a) 
25. (d) 26. (d) 27. (a) 
31. (c) 32. (a) 33. (b) 
Multiple Choice-Il 
36. (a), (c) 37. (a), (b), (c), (d) 
41. (a), (b) 42. (a), (b), (c), (d) 
46. (d) 47. (a, d) 48. (d) 
Practice Test 
1. (a), (c) 2. (d) 3. (b) 
7. (c) 8. (c) 9. (a), (b), (c) 


219 

22. (d) 23. (b) 24. (a) 
28. (a) 29. (a) 30. (c) 
34. (b) 35. (d) 
38. (a) 39. (a), (c),(d) 40. (a), (c) 
43. (a), (c) 44, (a) 45. (d) 
49. (c) 50. (a) 

4. (a), (b) 5. (b) 6. (d) 


10. (a), (b), (c), (d) 
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HYPERBOLA 





1. Standard Form of a Hyperbola : 


The general form of standard Hyperbola is : x - = 1, where a & bare constants. (Fig. 1) 
a 


bP 





Direct rix 






= 


=_ 
_ 
—_—— 


2. Important Properties : 


(i) SP = e PM and AS = eAZ 

(ii) Co-ordinate of centre C (0, 0). 

(iii) AA’ = 2ais the transverse axis of the Hyperbola. 

(iv) BB’ = 2bis the conjugate axis of the Hyperbola. 

(v) Co-ordinates of vertices A and A’ are (+ a, 0) & extremities of minor axis B and B’ are (0, +b) 
(vi) Relation ina, b& eis b* = a? (67-1) 

(vii) Co-ordinates of the foci S and S’ are (+ ae, 0) 


@ lio 


(viii) Co-ordinates of the feet of directrices are [# ,0 


(ix) Equation of directrix x = + a/e 
2b 


(x) Equation of latus rectum x = + aeand length LL’ = Lily’ = = 





f : f \ 
(xi) Ends of the latus rectum, are L| ze, =|, L’ ao,- ie | - ae, Jand Ly’! -ae,- 


(xii) Focal radii: SP = ex — aand S’P = ex+a 
=> S’P -— SP = 2a = Transverse axis. 


#) 
a 
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3. General Equation of Hyperbola : 





PQ, 
Let (a, b) be the focus S, and Ix+ my+n = 0 is the equation of directrix, Ey 
let P(x, y) be any point on the hyperbola, (Fig. 2) then by definition. 
> SP = ePM (e > 1) x 
2 2 Bs 
= (x- a? + (y- be = e (+ mv +n) S (a, b) Z 
"+ ni) + 
=> (1? +m’) lixaa += b)*} = e” (Ix+ my+ n)’. a 
4. Parametric Equation of the hyperbola : 
Fig. 2 


The parametric equations of the hyperbola s a - = 1 are x = aseco, 
y = btangd, where is the parameter. Since the point (asecg,btan 9) satisfies the equation 
x - £ = 1, therefore the parametric co-ordinates of any point on the hyperbola is (asec 0, b tan >) also 
the point (asec o , btan >) is reffered as ¢ point on the hyperbola. o € [0, 27) 


5. Auxiliary circle : 


The circle described on transverse axis of the hyperbola 

as dian.ater is called auxiliary circle and so its equation is 
vf = 2 

Let P be any point on the hyperbola. Draw perpendicular 
PN to x-axis. The tangent from N to the auxiliary circle * 
touches at Q, PandQ are called corresponding points on 
hyperbola and auxiliary circle and @ is the eccentric angle of 
the point P on the hyperbola. 


6. Point and Hyperbola : 





The point P (x1, y1) lies outside, on or inside the hyperbola 
ee art 
a 


yt 


ma ee 


H 
I 
|, 


7. Hyperbola and a Line: 





Let the hyperbola be x ve = 1 and the given line be y = mx+c 


a3 
Solving the line and hyperbola we get 
Xx _ mse? _, 
a eo 
ie. (arf — *) x° + 2mcea’x + a? (c? + B*) = O. 
Above equation being a quadratic in x. 
discriminant = b* {(a®m? — b®) — c*} 
Hence the line intersects the hyperbola is 2 distinct points if am’ —b° > c*, in one point if 
c = a’mf — b* and does not intersect if am? - b* < ¢. 
y= mx + Vani — b*) touches the hyperbola and condition for tangency 


C= &nf — 
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Hence y= mx+ v(a’m-— b’) touches the hyperbola x - ¥ = lat ea 
r bd See —_ 


Corollary 1: xcosa+ysina = pis a tangent if 
p = a cos*a - Bsin’? a 


Corollary 2 : Ix+ my+n = Ois a tangent if 


r= #l?- Pri 
8. Equation of the Tangent : 
il 
(i) The equation of the tangent at any point (x1 , y1) on the hyperbola = e = lis 
x 
2X Vi 
+ 
Slope of tangent is x (Note) 
ay 
(ii) the equation of tangent at any point ‘o’ is 
Bas = = 
3 sec o b tango = 1 
Slope of tangent is . cosec 0. 
9. Equation of the Normal : 
‘ Sapeg 
(i) The equation of the normal at any point (x1 , yi) on the hyperbola ~> - ‘e= = 1is 
a 


ax PY eae 
x yi 
(ii) The equation of the normal at any point ‘’ is 

axcos o + bycoto = a+e. 


10. Equation of Chord with Mid point (x1 , y1) : 


The equation of the chord of the hyperbola x - 2 = 1 whose mid point be (x1 , yi) Is 
a 


T=S 
where 7 oes aoe 1=0 
xf yf 
=—s>-+>-1=0 
Fe 


11. Chord of Contact : 


aX 


If PA and PB be the tangents through point P (x; , y1) to the hyperbola - % = 1, then the equation 


4 


a 
of the chord of contact AB is (Fig. 4). 


SN a IY ovttorT'= 0 (at x1, 1) 


ae eB 
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Fig. 4 


12. Pair of Tangents : 


lf P(x;,y1) be any point out side the hyperbola 


2 
S - p = 1 and a pair of tangents PA , PB can be drawn to it 


from P. (Fig. 5). 
then the equation of pair of tangents of PA & PBis 


SS; = T? 
gov 
where S= ,-4-1=0 
a ot be 
2. er 
se 
vg YA a 





13. Pole and Polar: 


Let P(x, y1) be any point inside or outside the hyperbola. Draw chords AB and A’B’ passing through 
P. 





Fig. 6 


If tangents to the hyperbola at A& B meet at Q(h, k), then locus of Q is called polar of P w.r.t. 
hyperbola and P is called the pole and if tangents to the hyperbola at A’ & B’ meet at Q’, then the straight 
line QQ‘ is polar with P its pole. 


Hence equation of polar of P(x; , y1) with respect to x - si = 1is 
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14. Diameter : 


The locus of the middle points of a system of parallel chords is called a diameter. 


If y = mx+ce represent a system of parallel chords of the hyperbola x - ¥ = 1 then the line 
Be 2 


BE xis the equation of the diameter. 


y = 
am 
15. Conjugate Diameters : 


Two diameters are said to be conjugate when each bisects all chords parallel to the others. 


If y = mx and y = mxbe two conjugate diameters of a hyperbola then 
be 
mm = =) 
a 
Property of conjugate diameters : If a pair of conjugate diameters of any hyperbola be given, only one 
of them will intersect it in real points. 


16. Asymptotes of Hyperbola: 
A hyperbola has two asymptotes passing through its 


centre. Asymptotes of hyperbola x - = 1 are given by ,, 
at 


x. % = 0Fig. 7. 


a 


b? 





(i) Angle between asymptotes = 2 tan” ' (b/a) 
(ii) Asymptotes are the diagonals of the rectangle passing 
through A, B, A’, B’ with sides parallel to axes. Fig. 7 


17. Conjugate Hyperbola : 


If two hyperbolas be such that transverse and conjugate axes of 
one be the conjugate and transverse axes of the other, they are 
called conjugate hyperbolas of each other. 





v ~ 3 = 1 is the conjugate hyperbola of ze = ¥ = 1.If 
CG a a om 
e; and ep are their eccentricities then 
2 
b : 
ef =1: > ..-(i) 
a 
2 
and ef =1+4 2 ii) 
From (i) & (ii) we get 
1 1 
= + ay = 1 
ef ef 


Note : Complete line is Hyperbola & Dotted line is conjugate hyperbola. 
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18. Rectangular or Equilateral Hyperbola : 


If the lengths of transverse and conjugate axes of any hyperbola be equa, it is called rectangular or 
equilateral hyperbola. 
OR 
If asymptotes of the standard hyperbola are perpendicular to each other then it is known as rectangular 
hyperbola. 
According to the first definition : 


Thus when ano, 5 -Sat becomes ¥- ¥ = a” 


Eccentricity, e= \V ier Z = (2 


According to the second definition : 


R 


-1(b)_& 

2 tan e)- 5 

-1(b)_% 

= tan (2 | 4 

=> o_, 
a 

=> a=b 


then = % = 1 becomes x¥ - ¥ = a&. 
xr 
is the general form of the equation of the rectangular hyperbola. 


19. The Rectangular hyperbola xy = ce: 


Its asymptotes coincide with the co-ordinate axes, then its equation becomes xy — ce. 
Parametric Equations and t-point : 
Since x=ct,y= > Satisfy xy = (x, y= [ et. 7 jis called a ‘t’ point with parameter f. 
Properties : j Y 
(i) Equation of the chord joining t} & tis 
X+ Yhh -— c(ti + &) =0 
(ii) Equation of tangent at ‘t’ is 
x + yt? — 2ct=0 
(iii) Equation of normal at ‘t’ is x’ x 
xt? - yt- ct4 + ¢=0 
(iv) Equation of tangent at (x1 , y1) is 


xy1 + yx = 2c 
(v) Equation of normal at (x1 , y1) is 
XX1 - YA = xf = yt ve 
Fig. 9 
21. Director Circle : 
, ; ew é 
The locus of the point of intersection of the tangents to a hyperbola —> - B = 1 which are 
a 


perpendicular to each other is called Director circle. 


Hence the equation of director circle of the hyperbola - ¥ = 11s 


e 
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v4 Pade 
22. Reflection Property of a Hyperbola : 


If an incoming light ray passing through one focus (S) strike convex side of the hyperbola then it will get 
reflected towards other focus (S’). fig. 10. 
KS Z TPS’ = ZLPM= a. 

Light ray 


M 
Y y ae 





Fig. 10 


MULTIPLE CHOICE + 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


Weis 5 Vi (c) 1 (d)3 
1. If the foci of the ellipse a5 + B = 1 and the 5. The number of point(s) outside the hyperbola 
2 2 
2 LSU Wes : 
hyperbola OF] - = = ae coincide, then 5 7 36 1 from where two perpendicular 
the value of b?j tangents can be drawn to the hyperbola is/are 
e value of b* is 
(a) 1 (b) 2 

(a) 3 (b) 16 (c) infinite (d) zero 

©)? (0) 12 6. If PQ is a double ordinate of the hyperbola 
2. If chords of the hyperbola = y = a’ touch x y : 

the parabola y’ = 4ax then the locus of the a I such.that OPQ ts an equilateral 

middle points of these chords is the curve triangle, O being the centre of the hyperbola. 

(a) y (x+a) = x Then the eccentricity e of the hyperbola 

(b) (x-a) =x satisfies 

(0)? (e+2a) = 32° @i<e<— hea 

(d) y° (@— 2a) = 2x al - 
3. If the sum of the slopes of the normals from a (c)e = V3/2 de> ver 

' 7 

point P on hyperbola xy = c” is constant 7. The equations of the asymptotes of the 

k (k > 0), then the locus ‘ P is hyperbola 

(a)y’ = kc (b) x = ke? 2x" + Sxy + 2y*— 11x-7y—4 = Oare 

()y¥ = ck (ar =k (a) 2x7 + Sxy +2y’—1lx-7y-5 = 0 
4, If (a-2)x’+ay’ =4 represents a (b) 2x” + 4xy + 2y? -—7x- lly +5 =0 

rectangular hyperbola then a equals (c) 2x? + 5xy + 2y" -1lx-Ty+5 =0 

(a)0 . (b) 2 (d) None the these 
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Hyperbola 


10. 


11. 


12. 


13. 


The normal at P to a hyperbola of 
eccentricity e, intersects its transverse and 
conjugate axes at Land M respectively. If 
locus of the mid point of LM is hyperbola, 
then eccentricity of the hyperbola is 








gyt tl ey 
e-=% Ve*-1 
(d) e (d) None of these 


. Consider the set of hyperbola xy=k, ke R. 


Let e, be the eccentricity when k=4 and e, 
be the eccentricity when k = 9 then e, ~ e, = 


(a) -1 (b) 0 

(c)2 (d) 3 

The eccentaicity of the hyperbola whose 
asymptotes are 3x+4y=2 and 
4x —3y+5=0is 

(a) 1 (b) 2 

(c) V2 (d) None of these 

If a variable straight line 
x cos &+y sin @=p, which is a chord of the 


eae 
hyperbola ~. - ? =1(b><a), subtend a right 
a 


angle at the centre of the hyperbola then it 
always touches a fixed circle whose radius is 
7. ab aot 

OG OGr 


ot e% 

An ellipse has eccentiricity 1/2 and one focus 
at the point P (1/2, 1). Its one directrix is the 
common tangent nearer to the point P, to the 
+ y =1 the 
x= y =1. The equation of the ellipse in 
standard form is 

(a) 9x" + 12y= 108 

(b) 9 (x— 1/3)" + 12(y-1°'=1 

(c) 9 (x - 1/3)" +4 (y— 1)" = 36 

(d) None of these 

The equation of the line passing through the 
centre of a rectangular hyperbola is 
x-y-—1=0. If one of its asymptote is 
3x —4y—6 = 0, the equation of the other 
asymptote is 

(a) 4x—3y+8=0 (b) 4x+3y+17=0 

(c) 3x —-2y + 15 =0 (d) None of these 


circle and hyperbola 


227 


14. The condition that a straight line with slope 


m will be normal to parabola y = 4ax as 
well as a tangent to rectangular hyperbola 
v-y = a’ is 
(a) m°— 4m" +2m-1=0 
(b) m' + 3m + 2m+1=0 
(c) m° -2m=0 


(d) m> + 4m‘ + 3m? +1=0 


15. If e is the eccentricity of the hyperbola 
2 2 
= - = 1 and 6 is angle between the 
a 
asymptotes, then cos 0/2 = 
l-e 1 
(a) : (b) Z ] 
(c) 1/e (d) None of these 


16. 


If H(x, y) = 0 represent the equation of a 
hyperbola and A (x, y) = 0, C(x, y) = 0 the 
equations of its asymptotes and the conjugate 
hyperbola respectively then for any point 
(a, B) in the plane; H(a, B), A (a, B) and 
C (a, B) are in 


(a) A.P. (b) GP. 
(c) H.P. (d) None of these 
17. The eccentricity of the conic 
4 (2y -—x—3)°-9 (2x+y—-1) = 80 is 
(aj2 (b) 1/2 
(c) V13/3 (d) 2.5 
18. If e and e’ be the eccentricities of a hyperbola 
and its conjugate, then 4 + = = 
é€ ée 
(a) 0 (b) 1 
(c)2 (d) None of these 
19. The line xcosa+ysina@=p touches the 
2 
hyperbola — = 1 if 
YP eb 
(a) a’ cos’ a —b sin? a= Pp 
(b) a’ cos’ ab’ sin? a= Pp 
(c) a cos? a+b’ sin? a= Pp 
(d) a’ cos’ a+b? sin? a= p. 
20. The diameter of 16x”-9y*= 144, which is 
conjugate to x = 2y, is 
16x 32x 
@y=— WY=G 
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(x= (a) x=) 
21. (asec 9, b tan 8) and (a sec 9, b tan 9) are the 
pie He 
ends of a focal chord of 5 - i =1, then 
a 
tan 6/2 tan 6/2 equals to 
e= 1 l-e 
@ Fi OiaN 
1+ 1 
(j= Qs 
22. The equation of the 2 ates whose foci are 
(6, 5), (— 4, 5) and ecountricity 5/4 is 
2 2 
(x= 1) = GY=S5)e = 
(a) 16 
Lys l 
Oig-97! 
? 
ee mt =, 
9 
(d) Nae of these 
MULTIPLE CHOICE -II 


23. 


24. 


25. 


Objective Mathematics 


The locus of the middle points of chords of 
hyperbola 3x° 2)" + 4x -— 6y =0 parallel to 
= 2x is 


(a) 3x -—4y =4 
(b) 3y -—4x+4=0 
(c) 4x -—4y =3 
(d) 3x -4y =2 


Area of the triangle formed by the lines 


x-—y=0, x+y=0 and any tangent to the 
Digett? omya die 
hyperbola x" — )" =a’ is 


(a) lal (b) s1al 
(a (d) 4a’ 


A rectangular hyperbola whose centre is C is 
cut by any circle of radius r in four points 


P,Q,RandS. Then CP°+CQ’+CR’+ 
CS? = 

(a) r (b) ar’ 

(c) 3° (d) 4° 


Each question in this part has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


26. 


27. 


28. 


29. 


30. 


The equation 16x” - 3y’ — 32x - 12y - 44=0 
represents a hyperbola with 

(a) length of the transverse axis = 2 V3 

(b) length of the conjugate axis =‘8 

(c) Centre at (1, —2) 

(d) eccentricity = Vi9° 

The equation of a tangent to the hyperbola 
3x" - y = 3, parallel to the line y = 2x + 4 is 
(a) y=2x+3 (b) y=2x+1 
(c)y=2x-1 (d) y=2x+2 

Equation of a tangent passing through (2, 8) 
to the hyperbola 5x" - y = Sis 
(a)3x-y+2=0 (b)3x+y+14=0 

(c) 23x — 3y — 22 = 0 (d) 3x — 23y + 178 

If the line ax + by +c=0 is a normal to the 
hyperbola xy = 1, then 

(a)a>0,b>0 (b)a>0,b<0 
(c)a<0,b>0 (d)a<0,b<0 

If m, and m, are the slopes of the tangents to 


the hyperbola e705 y/ 16=1 which pass 
through the point (6, 2) then 


31. 


33. 


(a) my +m, = 24/11 

(b) mym, = 20/11 

(c) m, +m, = 48/11 

(d) mymz = 11720 

Product of the lengths of the perpendiculars 
drawn from foci on any tangent to the 
hyperbola v/a - y/ b’=1is 

(a) 4b” (b) b* 

(c) a (d) 7 a 


. The locus of the point of intersection of two 


perpendicular tangents to the hyperbola 
2 ppl ae 

—y/b’ =1is 

(a) director circle (b) v+ y =a’ 

(c)x+y=a-h (d)xrty=a +b’ 

The locus of the point of intersection of the 

line V¥3x-y—4V3k=0 and 

V3kx+ky-4V3 =0 is a hyperbola of 

eccentricity 

(a) 1 

(c) 2:5 


24.2 
x/a 


(b)2_ 
(d) ¥3 
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34. 


35. 


36. 


If a triangle is inscribed in a rectangle 
hyperbola, its orthocentre lies 

(a) inside the curve (b) outside the curve 

(c) on the curve (d) None of these 
Equation of the hyperbola passing through 
the point (1, —1) and having asymptotes 
x+2y+3=0Oand 3x+4y+5=Ois 

(a) 3x? — 10xy + 8y? — 14x + 22y +7=0 

(b) 3x” + 10xy + 8)? — 14x + 22y +7 =0 

(c) 3x” — 10xy — 8y? + 14x + 22 +7=0 

(d) 3x" + 1Oxy + 8y? + 14x + 22) +7=0 

The equation of tangent parallel to y=x 


2 y 
drawn to > — 5 = lis 


(a)x-y+1=0 (b) x -—y-—2=0 
(c)x+y-1=0 (d)x-y-1=0 
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(c)e (d)-c 
38. If x=9 is the chord of contact of the 


hyperbola sil y =9, then the equation of 
the corresponding pair of tangents is 


(a) 9x” — 8y? + 18x-9=0 
(b) 9x” — 8)? — 18x +9 =0 
(c) 9x? — 8y? — 18x -9=0 
(d) 9x" — 8y° + 18x +9=0 
39. Tangents drawn from a point on the circle 


¢ - 
\ 
x+y? =9 to the hyperbola as - ‘6 = 1. then 
tangents are at angle 
(a) 1/4 (b) m/2 
(c) m/3 (d) 2n/3 


40. If eande, are whe eccentricities of the 


hyperbola xy=c’ and x -y’=c", then 


37. The normal to the rectangular hyperbola e+ es 
xy =c™ at the point ‘1,’ meets the aise again (a) 1 (b) 4 
at the point ‘t,’. Then the value of f, f) is (c)6 (d) 8 
(a) | (b) -1 
Practice Test 
M.M : 20 Time : 30 Min. 





1 


. The points of intersection of the curves 


whose parametric equations are 


x= f'+1, y = 2t and ce) 2S: yd is 





given by 

(a) (1, - 3) (b) (2, 2) 

(c) (— 2, 4) (d) (1, 2) 

. The equations to the common tangents to 

ie 

the two hyperbolas “> - ~5 = 1 and 
ab 

ge ae 

“3 aicoe= lare 

a” b° 

(ajy =txt V(b" — a”) 

(bby =tx+ Via? - 57) 

()y = tx + ab) 

(dy pee a & Veo 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


{10 x 2 = 20] 
3. The asymptotes of the hyperbola 
= hx + ky are 
(ax =k, y=h (b)x=h, yak 
(c)x =h,y=h (dx ek, yak 
4. If P(x, 41), @ oe, yo), R (x3, ¥3) and 
S (x4, 4) and 4 concyclic points on the 


! 
a 


rectangular hyperbola xy = en the co-ordi- 
nates of the orthocentre of the APQR are 


(a) (x4, — 4) (b) (x4, ¥4) 
(c) (~ 4 — ¥4) (d) (— x4, ¥4) 

5. The equation of a hyperbola, conjugate to the 
hyperbola x + Sxy + 2y” +2x+3y = Ois 
(a) v4 ary + Oy" +2x+3yv4+1 
(b) x? + xy + 2Qy? 4 2x4 3y 42 


0 
0 
(c) x74 3xy + 2y" +2x+3v+3 = 0 
0 


id) a xy + 2y" +2x+3v+4 
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6. If the tangent and normal to a rectangular 
hyperbola cut off intercepts x, and x. on 
one axis and v1 and yo on the other axis, 
then 
(a) x19) + x2¥2 = 0 
(b) x1 ¥2 + x291 
(c) xy xq +-¥192 
(d) None of these 


2 
A normal to the hyperbola = - ,=1 


a oO 
meets the transverse and conjugate axes in 
M and N and the lines MP and NP are 
drawn at right angles to the axes. The locus 
of P is 
(a) The parabola y = 4a (x +b) 

(b) The circle x” +” = ab 

(c) The ellipse bx? + a’y” = 4746" 

(d) The hyperbola ax’ - by = (a + by 
8. The line y =x + 5 touches 


q 


Record Your Score 


1. First attempt 
2. Second attempt 


9. 


10. 


Objective Mathematics 


(a) the parabola y” = 20x 
(b) the ellipse 9x7 + 16y” = 144 


2 2 
a 
(c) the hyperbola — = 1 


(d) the circle x? + y* = 25 

A ray emanating from the point (5, 0) is 
incident on the hyperbola 9x? — 16y” = 144 
at the point P with abscissa 8, then the 
equation of the reflected ray after first 
reflection is (P lies in first quadrant) 

(a) V38x-y+7=0 

(b) 3 V8x - 13y + 15 V3 =0 

(c) 3 V8x + 13y - 15 V3 =0 

(d) V8x+y-14=0 

A straight line touches the rectangular 
hyperbola 9x” - Oy” =8 and the parabola 
y = 32x. The equation of the line is 

(a) 9x+3y-8=0 (b)9x-3y+8=0 
(c)9x+3y+8=0 (d)9x-3y-8=0 


Max. Marks 


‘SS 
ls et Sod 





3. Third attempt 
Answers 
Multiple Choice -1 
1. (c) 2. (b) 3. (b) 4. (c) 5. (d) 6. (d) 
7. (c) 8. (b) 9. (b) 10. (c) 11. (c) 12. (b) 
13. (b) 14. (d) 15. (c) 16. (a) 17. (c) 18. (b) 
19. (a) 20. (b) 21. (b) 22. (a) 23. (a) 24. (a) 
25. (d) 
Multiple Choice —H 
26. (a), (b, (c) 27. (b), (c) 28. (a), (c) 29. (b), (c) 30. (b), (c) 31. (b) 
32. (a), (c) 33. (b) 34. (c) 35. (b) 36. (a), (d) 37. (b) 
38. (b) 39. (b) 40. (b) 
Practice Test 
1.(b) 2. (b) 3. (a) 4. (b), (c) 5. (b) 6. (c) 
7. (d) 8. (a), (b),(c) 9. (b) 10. (b), (c) 
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TRIGONOMETRICAL, RATIOS AND IDENTITIES 





§ 27.1. Some important Results 
(i) cos mm = (- 1)", sinnn = Olfne | 


(ii) cos = = 0,sin - = (- 1) If nis odd integer. 


(iii) cos (nn + 0) = (— 1)" cos 6, Ifn € | 
and sin (nn +6) = (-1)"sin6, Ifn e / 


2 


(iv) cos le +6 = (- 1)°*'” sin 9, If nis odd integer. 
F 4 nr ; \ (n— 1)/2 * é 
and sin 3 +86 | = (- 1) cos 8, If nis odd integer. 


§ 27.2. For any three Angles A, B, C. 


(i) sin(A+B+C) = sinAcos Bcos C + sinBcosCcosA 
+ sin Ccos Acos B + sin Asin Bsin C. 
(ii) cos (A +B+C) = cos Acos BcosC - cosAsinBsinC 
— cos Bsin CsinA — cos CsinAsin B. 
is tan A + tanB + tanC - tanAtan BtanC 
CSS ea 1-—tan Atan B - tan BtanC — tanCtanA 
cot Acot Bcot C -— (cot A+cot B+cot C) 


(iv) cot (A+ B+ C) - cot A cot B + cot Bcot C + cot CcotA ~ 1_ 


§ 27.3. Greatest and least value of (a cos 6 + Dsin 6) 
i.€, - Va? +b?) < (acos@ + bsine) < Va? +b’) 
§ 27.4. Some important identities : if A+ B+ C = n, then 


(i) sin2A+sin2B+sin2C = 4sinAsin BsinC 

(ii) cos 2A + cos 2B + cos 2C = - 1—4cos Acos Bcos C 

(iii) sin A +sin B+ sin C = 4cos A/2 cos B/2 cos C/2. 

(iv) cos A+cos B+ cos C = 1 + 4sinA/2sin B/2 sin C/2 

(v) tan A+ tan B+tan C = tanAtan BtanC 

(vi) cot Acot B + cot Bcot C + cot CcotA = 1 

(vii) tan A/2 tan B/2 + tan B/2 tan C/2 + tan C/2tanA/2 = 1 
(viii) cot A/2 + cot B/2 + cot C/2 = cot A/2 cot B/2 cot C/2. 

(ix) sin 2mA + sin 2mB+ sin 2mC = (—1)"*'. 4sin mAsin mBsin mC. 
(x) cos MA+cos MB+cos mC = 1 + 4sin =A sin = sin m 
according as mis of the form 4n+ 1 or 4n+3 
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Trigonometric Rations 0° - 90° 


Ba, Awe EE 


) oy 7.5° 
iE Se NG 
4 22 4 

bit " 


22 4 
(v3 - V2) (V2 - 1) 


Eid (V3 + V2) (v2 +1) (V6 - V2) | (+ 2V5) 
V(16 — 10V2 +8V3 — 6V6) | (V6 - V2) 3 


a1qey 
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Two very useful identities : 


(xi) cos @ + cos B+ cos y+ cos («4 +B+ 7) = 4cos en 
B+y ) yta ‘ 
cos | 3 | cos 3 


(xii) sin «+ sin B+sin y—sin(a+f+y) = 4sin iow 


2 
 (B+y) a. (Ya 
sin [ z sin ea 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 





1. If x=rsin Ocos >, y=rsin@ sino and (a) 3/4 (b) 1/2 
z=rcos® then the value of x +y°+z° is (c)2 (d) 5/4 
independent of 4 tan7 ; = 
(a) 8, (b) r,0 4 ” 
be 4 (d) r cay 22 = (1+ N3) “) 1+V3 
2. If 0° <0 < 180" then 3-1 1=N3 
Yo +. V2 4.V24... +V2 (1 +c0s 8) then Ow+3 (d) 2V2 +. V3 
being n number of 2's, is equal to ‘ 
Q * Q 8. The maximum value of 
(a) 2 cos ( = | (b) 2 cos aa sin (x + 1/6) + cos (x + 7/6) in the interval 
+ (0, 2/2) is alttained at 
(c) 2 cos aT | (d) None of these (a) n/12 (b) n/6 
“ ) (c) w/3 (d) n/2 
3. If tana/2 and tan B/2 are the roots of the 9. The minimum value of the expression 
equation 8x" — 26x + 15=0 then cos (a+ B) sina+sinB+sin y, where o, 8, y are real 
is equal to numbers satisfying «+ B+ y=1 is 
fn) ace vy, 027 (a) +ve (b) —ve 
“725 “7 725 (c) zero (d) -3 
(c)-I (d) None of these 10. If sin & = sin B and cos & = cos f, then 
4. Ifaseca—ctana=d _ fat a+b 
and bseca+dtana@=c then Ga) sin[ SSF }=0 (b)cos( SF | 
(a) atc sb +d b)a+dP=b +c bs sin( 558 |-0 (a) con ( 2-8 J-o 
(c)a’ +b’ =c' +d (d) ab=cd + - 


f ™ \( 3n By 
11. | 1+c0s¢ |[ 1 +e0s 2 |[ 1 +e0s Q 


5. Let a be an odd integer. If sinn 8 = > b, sin’ @ 
r= 


Tt™:. 
for all real 6 then 1 + cos | ie equal to 


(a) bp =1,b6,;=3 (b) by =0,b, =n (a) 1/2 (b) cos 1/8 
(c) by=—1,b,=n (d) by =0, by =n’ --3n-3 (c) 1/8 (d) ae 


. | 
6. If 6 is an acute angle and tan 8 = TS then the 12. If A+ C=B, then tan A tan B tan C= 


(a) tanA+tan B+tanC 


2 2 
SECU eas (b) tan B-—tan C—tanA 


value of 5 5 
cosec’ 8 + sec” 8 
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13. 


14, 


15. 


16. 


17. 


18. 


19, 


20. 
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(c) tanA+tan C—tan B 
(d) — (tan A tan B + tan C) 


If A lies in the third quadrant and 
3 tan A —4=0, then 
Ssin2A+3sinA+4cosA= 
24 
(a) 0 arg 
24 48 
On @ 


If sin 6, + sin 8, + sin 8; = 3, 
then cos 6, + cos 6, + cos 63 = 


(a) 3 (b) 2 
(c) 1 (d) 0 


If sin x + sin’ x = 1, 
8 6 4 
then cos x+2cos x+cos x= 


(a) -1 (b) 0 

(c) 1 (d) 2 
20 4n 

Ifx=y cos" =ZC0s 2 then xy + yz+2x= 
=] 

(a) -1 (b) 0 

(c) 1 (d) 2 

If asin’ x+bcos’x=c,b sin’ y 


2 
a 
+acos’ y=d and atanx= btany, then a 


is equal to 
(b-—c) (d—b) (a — d) (c—a) 
(@)a@—d)(d—b) “=c)(d—b) 
) G=ME=@  y O= =a) 
(b—c) (d—b) (a—c) (a-4) 


V7 /2, 


If 0<a<n/6 and sina+cosa= 
then tan &/2 = 

vee V7 +2 
(a). (b) —{_ 


a 


(c) — (d) None of these 


at 6m . 


2n 
The value of cos — +cos — + cos“ 1S 


(a) 1 
(c) 1/2 


(b) -1 
(d) -1/2 


3n 
Ift<a< 2? 


V4 sin’ 0 + sin? 2 +4 .cos"| s 
(b) 2-4 sina 
(d) None of these 


then the expression 


= dis equalito 
7s ee 


(a)2+4sina 
(c)2 


Objective Mathematics 


T 2n 31 4n 
The value of cos — cos == cos —= cos —= 


21. 
15 15 15 15 


51 67 hs 
cos —— cos —— cos —— 
15 15 15 


1 
(a) = 

76 
(c) = (d) None of these 
22. Ifa, B, ye [o, 3 }: then the value of 


sin(a+B+y ig 
sina+sinB+siny— 





(a)<1 (b) > 1 
(c)=1 (d) None of these 
x y ie Zz 
oo cos cel 2 ( 2n*\" 
or cos| @+ 3. | 

\ 

thenx+y+z= 

(a) 1 (b) 0 

(c)-l (d) None of these 


é WA+B+C= 


then cos 2A + cos 2B + cos 2C = 
(a) 1—4cosA cos Bcos C 

(b) 4 sinA sin B sinC 

(c) 1+2cosA cos BcosC 

(d) 1-4 sinA sin BsinC 


OY-4 n n re 
=": If 2 cos 6, =n, then 2 sin 6; = 
(a)n—-1 (b) 0 
(c)n (d)n+1 
26. If cosa+cosB=0O=sina+sinB, then 
cos 2a + cos 28 = 
(a)—2sin(a+ PB) (b)—2cos (a+) 
(c) 2 sin (a + B) (d) 2 cos (a + B) 
27. Ifx;>O for 1<i<nandx,+2x%.+...+x,=% 
then the greatest value of the sum 
sin x, + sin x, + Sin.xy,+...+sinx, = 
(a)n (b) t 
. (7 
(c) n sin| - (d) 0 
28. If A=sin® @+cos"* @, then for all values of 8, 
(a A2l (b)O0<A<1 
(c) 1<2a<3 (d) None of these 
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29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


If sina=—3/5 and lies in the third 


quadrant, then the value of cos &/2 is 


(a) 1/5 (b) - 1/V10 
(c)- 1/5 (d) 1/V10 
The values of 0(0<0@< 360°) satisfying 


cosec 8+ 2 =Oare 
(a) 210°, 300° 
(c) 210°, 240° 


(b) 240°, 300° 
(d) 210°, 330° 
6 
If sin*x sin3x = > c,, cos™x 
m=0 
where Co, Cj, C2, «---» Cg are constants, then 


(a) co+ Cp +¢4+ce5 = 0 
(b) cy +c3+¢5 = 6 
(c)2e,.+3c¢, = 0 
(d)c4g+2cg = 0 
If P is a point on the altitude AD of the 
triangle ABC such that ZCBP = B/3, then 
AP is equal to 
(a) 2a sin (C/3) (b) 2b sin (A/3) 
(c) 2c sin (B/3) (d) 2¢ sin (C/3) 
For what and only what values of o lying 
between 0 and 7 is the inequality 
sin a cos’ @ > sin’ &cos © valid ? 
(a)a e (0,7/4) (b)a © (0,7/2) 


(c)a € ( ue ca (d) None of these 
4 2) 


Which of the following is correct 
(a)sin1° > sin] (b)sin1° < sin1 

Sa cs en. Ve 
(c)sin]° = sinl (d)sin1° = 780 sin 1 


If «,8,y¥ do not differ by a multiple of x 


cos(a+6) _ cos (Bh +6) 


an : sin(B+y) sin (y+ @) 
— cos (y+) _ 
in (oi) k Then k equals 

(a)+2 (b)+ 1/2 

(c)0 (d)+1 

If the expression 


Acos (8+ a)+B sin (6+ B) epsiettaerearne 
A’ sin (8+ a) + B’ cos (6 + B) 

value for all ‘6’ then 

(a) (AA’ — BB’) sin (a — B) = (A’B— AB’) 

(b) AA’ + BB’ = (A’B+ AB’) sin (a—B) 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


235 


(c) AA’ — BB’ = (A’B- AB’) sin (a- B) 
(d) None of these 


IfO0 < x < 7/2, then 
2! 
t= = 

(a) cos x > aa 
b <1-= 

(b) cos x ne 


2 
(c) cos x > a 


9 
(d) cosx < =x 
tT 


The minimum and maximum value of 
aes 

absinx+bN(1l—a’) cos x +c 

(lal < 1, b > O) respectively are 

(a) {b-c,b+c} (b) {b+e, b-c} 

(c) {c-—b,b+c}  (d) None of these 

If cosx =tany, cosy = tanz 

cos z = tan x then sin x equals 

(a) sin y (b) sin z 

(c) 2 sin 18° (d) sin (y+2z) 

The value of the expression 


and 





cos = cos 2% cos AOR. sin 
uf 7 7 14 
sin ne sin Ss 
14°14 
ie 
(a) 0 (b)-5 
I 1 
()Z @d)—-> 
_ ; 
The value of 2 cos” (5r)° is, where x° 
t 


denotes the degrees 


(a) 0 (b) 7/2 

(c) 17/2 (d) 25/2 

If 4nqa = 1m then the numerical value of 
tan o tan 20 tan 3Q.....tan(2n-1)Q = 

(a) —1 (b) 0 

(c) 1 (d) 2 


If tana is an integral solution of the 
equation 4x”- 16x+15 < 0 and cos is 
the slope of the bisector of the angle in 
the first quadrant between the x and y axes 
then the value of sin (a+) : sin(a—fB) = 
(a)—1 - (b) 0 

(c) 1 (d) 2 
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44, 


45. 


46. 


47. 


48. 


49 


50. 
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If 2cos@+sin@ = | then 





7 cos 8 +6 sin 8 equals 
(a) | or 2 (b) 2 or 3 51 
(c) 2or4 (d) 2 or 6 : 
The value of 2 ver sin A — ver sin? = 
(a) cos” A (b) sin? A 
(c) cos 2A (d) sin 2A 
The ratio of the greatest value of 
2-—cosx+sin x to its least value is 
(a) 1/4 (b) 9/4 52 
(c) 13/4 (d) None of these 
Ifcosx+sinx =a e g <x< ae’ 

( 2 4 

then cos 2x = 
(a) a’ (b)aV2—a 
(c)aV2+a (d)aV2-a’ 
Expression 2°"°+2°°® is minimum when 
C= and its minimum value is 
(a) 2nn + 2 nel, 53. 
(b) 2nn + & Heh, the 
(c) m+n/4,ne 1,2'- 
(d) None of these 
If in a triangle ABC, z 

cos 3A + cos 3B +cos 3C = 1, 54, 
then onc angle must be exactly equal to 

. by 22 
@)3 (5 
55. 

(c) x (a) 


4 

In a triangle ABC, angle A is greater than B. 
If the measures of angle A and B satisfy the 
equation 3sinx—4sin3x-k = 0, 
0 < k < 1, then the measure of angle C is 


1 1 
(a)- 3 (b) 3 


MULTIPLE CHOICE -ll 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answers). 


56. 


Tt { 
IfO<x< > and sin” x + cos” +> 1 then 


(a) n € [2, 20) 


Objective Mathematics 
20 4n 
A Cea 
3 3 
If tanxtany=a and xty=e, then tan x 


and tan y satisfy the equation 
(a)x -V3 (l—-a)x+a=0 
(b) V3 x* -(1 —a)x+a V3 =0 
(c) x° + V3 (l+a)x-a=0 
(d) V3 x° + (1 +a) x—a V3 =0 
sin’ @—cos* @ cos 8 
sin@-cos® (1 +cot? 6) 
-—2tan O@cot@=-1, Oe [0, 27], then 
(a) Oe (0, 1/2) — {1/4} 


(b) Oc [5 om |- (3x74) 





If 


(c) 0 | nae |= (5/4) 


(d) 6 € (0, n) — (0/4, 2/2} 


336 . ‘ 
If sina= 625 and 450° <a < 540°, then 
sin &/4 is equal to 
l 7 

Osh (0) 55 

4 3 
OF OF 
If sin(@+a)=aand sin (6+ 8)=b, then 


cos 2 (a — 8) — 4ab cos (a — B) is equal to 


(a) l-a’-b? (b) 1 — 2a” - 2b? 

(c)2+a-b? (d)2-a -b* 
The expression 

Neos WSL! Mi 

3 | sin (F_« \+ sin Gn+0) |- 


5 





Pine 13 \ - . 
sin‘ (E40 I+ sin? ( 5m-Q) jis equal to 


(a) 0 
(c) 1 


(b)-1 
(d) 3 


(b) 2 €(— 29, 2] 
(c)nef-1. 1] 
(d) none of these 
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57. 


58. 


59. 


60. 


61. 


62. 


63. 


yp 2B* = any _ 12 40) and x+ytz=n 
1 2 3 
then 
(a) maximum value of tan x + tan y + tan zis 6 
(b) minimum value of tan x + tan y + tan zis -6 
(c) tanx=2+ 1, tany=+2, tanz=+3 
(d) tanx+tany+tanz=OVx,y,zeER 
If 3 sin B = sin (20+) then 
(a) [cot a + cot (a + B)] [cot B 
— 3 cot (20+ )] = 6 
(b) sin B = cos (a+) sina 
(c)2sinB = sin(a+B)cos a 
(d) tan(a+ PB) = 2tane 
Let P,, (u) be a polynomial in u of degree n. 
Then, for every positive integer n, sin 2nx is 
expressible is 
(a) Py, (sin x) 
(b) P>,, (cos x) 
(c) cos x P5,,..; (sin x) 
(d) sin x Py, -; (cos x) 


3 
If sin’ a cos? a = y C, cos 2ka. then 
k=0 
C)+C; = irene Cyt Cy = F eeren 
and C)+C,+C,4+Co = tices 
(a) 0, 1, 2 (b) 0, 0, 0, 
(c) 0, 2,3 (d) 0, -1, 2 
3 5 
If cos a= 5 and cos B = 3 , then 
33 
(a) cos (a + B) = 65 
(b) sin (a+ p= 22 
. 2) Os 1 
(c) sin ee at 


(d) cos (a — B) = = 





The equation sin°x+cos°x=a’ has real 
solutions if 
I 
(a)ae (-1, 1) (b)aeé see) 
fe 4) ] 
(c)ae ~5°9 (d)ae 51 
If tanqandtanB are the roots of the 


equation x + px+q=0(p #0), then 


64. 


65, 


66. 


67. 


68. 


237 


(a) sin“ (a+ B)+p sin (a+ B) cos (a + B) 
+q cos’ (a+ B)=9 

(b) tan (a +B) = p/(q- 1) 

(c) cos (a+B)=!-q 

(d) sin (a + B)=—p 

If sin 6+sin ¢=a and cos 6+ cos $= b, then 

(a) cos| 258 }# tla? +B) 




















(b) cos oe |-3 Ve —b) 
0-6) 4-a-b 
(c) tan 5 Jn* 2 fe 
A 
(4) cos (0-9) = £42 =# 


Which of the following statements are 
possible, a,b, m and n being non-zero real 
numbers ? 


(a) 4 sin’ @=5 

(b) (a + b’) cos 8 = 2ab 

(c) (m? + n’) cosec @=m?— n? 

(d) sin @ = 2-375 

Let J, (8) = tan e (1 + sec 8) (1 + sec 26) 


(1 + sec 46)... 
(1+sec 2” 8). Then 


u/s m)_ 
nl 7 }> 1 (3 fp 
Pus) Ne seat 
The set of values of Ae R such that 
tan? 0+ sec O@=A holds for some 6 is 
(a) (--, 1] (b) (— 7, — 1] 
(c) od (d) [— 1, -) 
If the mapping f (x) = ax + b, a< 0 maps 
[-1, 1] onto [0, 2] then for all values of 6, 
A=cos” 0+sin‘* @ is 
sz |<a<ro 
(b) f(0) <A <f(- 2) 
(f(z )<a<fO 


)fC 1)<A<fC 2) 
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69. 


70. 


71. 


72. 


73. 


74, 


Downloaded From : 


For0 << 17/2 if 
x= Zcos"b,y= EZ sind 
n= 
7 i= cos" sin” o , then 
n=0 
(a) xyz = xz+y 
(b) xyz = xy+Zz 


(c) xyz = xt+ytzZ 
(d) xyz = yz+x 


If tanx = MEF a suc) 
a-c 


y= acos’x+2b sinxcosx+c sin’ x 
[2 = asin” x — 2b sin x cos x +c cos’ x , then 
(a) y=z 
(b)y+z=ate 
(c)y-z=a-c 
(d)y-z= (a-c)’ + 4b? 
Ge sinA+sin B ) 
sinA-—sinB cos A—cos B 


* (n, even or odd) = 





(a) aan (454 5 (b) 2 cot” Ans B 
(c) 0 (d) None of fat 
3 +cot 76° cot 16° _ 

cot 76° +cot 16° 
(a) tan 16° (b) cot 76° 
(c) tan 46° (d) cot 44° 


In a triangle tanA+tanB+tanC=6 and 


tanAtanB=2, then’ the’ values’. of 

tan A , tan B and tan C are 

(a) 1, 2,3 (b) 2, 1,3 

(c) 1,2,0 (d) None of these 

If cos 8 = COSTOs O , then tan 6/2 = 
a+bcosg’ 

(a) VI tan 6/2 





Ee cos 6/2 


75. 


76. 


77, 


78. If 


79. 


80. 


www.EasyEngineering.net 





Objective Mathematics 
a-b). 
(c) aah |e o/2 
(d) None of these 


The value of 


e' S10 tan 1° + logy tan 2° + log)g tan 3° +... + logy, tan 89° a 
(a) 0 (b) e 
(c) 1/e (d) None of these 


If in AABC, tanA+tan B+tanC=6 and 
tan A tan B=2 thensin“ A: sin? B: sin? Cis 
(a)8:9:5 (b)8:5:9 
(c)5:9:8 (d) 5:8:5 
If cot 8+ tan 9 =x and sec 8 — cos 8 =y, then 


(a) sin 8 cos i= 


(b) sin 8 tan 6 = 
(c) (xy)? - ay)? = 1 


(4) @y)'+ Oy’? = 1 

mos 4 —— where A # B then 

y cosB 

ae | 
2 


(ayial a xtanA+ytanB 


} x+y 

(6) tan 25") = xtanA—ytanB 
| ‘4 x+y 
sin(A+B) _ ysinA+xsinB 

( ) sin (A -B) ~ ysinA—xsinB 
(d) x cosA+ycosB = 0 
If tan 8 peg sleet 
sin &@+ cos & 
(a) sin & — cos & = +V2 sin@ 
(b) sina +cos @ = +2 cos@ 
(c) cos 28 = sin2a 
(d) sin 20+ cos 2a = 0 
Let 0<0<7/2 and x=Xcos0+/Ysin0, 
y=X sin 9 — Y cos 9 such that 
x + 4dxy+y? =aX’+bY’, 
constants. Then 
(aja=-1,b=3 
(b) 9=1/4 
(c)a=3,b=-1 
(d)8=n/3 


then 


where a,b are 
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Practice Test 
MM : 20 Time : 30 Min. 





(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 











[10 x 2 = 20) 
1. Minimum value of 4x” — 4x | sin 6 | - cos” 6 
is 6. Iftan 6 = ntan®g, then maximum value of 
(a) -2 (b) -1 tan” (6 — ®) is 
(c) -1/2 (d) 0 n+ +1 ath = 
2. For any real 6, the maximum value of Qe wi De on 13) a eo 
cos” (cos 8) + sin? (sin 8) is z ns (2n + 1)” ns (2n - 1° 
(a) 1 (b) 1+sin* 1 4n 4n 
(c) 1+ cos” 1 (d) does not exists 7. eee < pal 4 | is acute then 
3. If in a triangle ABC, CD is the angular SEE ETE is equal to 
bisector of the angle ACB then CD is 1+sin 2A —V1—sin 2A 
equal to (a)tanA (b) -tanA 
atb (c) cot A (d)-cotA 
(a) oan (C/2) 8. The maximum value of the expression 
(b) 2+ b cos (C/2) | V(sin” x+ 2a’) - V(2a’ -1- cos"x) 1, 
ab where a and x are real numbers is 
(c) = cos (C/2) (a) V3 (b) V2 
eAp (c) 1 (d) V5 
(a) bsinA coat, 
sin (B aa 91f ane = Wai (1 +a) , then 
4. If cos’ 6 sec” a 1D and sin‘ @ cosec’ « are in Vp ooe = 
2 - a : 
AP then cos Grety 0 hts ae is equal to 
cos® @ sec® a, 4 and sin® 6 cosec® Q are in (a) 1 (b)-1 
1 
(a) A. P. (b)G.P (c) ag (d) te 
(c) H. P. (d) None of them 


10. If in AABC, ZA = 90° and c, sin B, cos B 
are rational numbers then 
(a)a is the rational 
(b) a is irrational 
(c) 6 is rational 
(d) & is irrational 


5. Given that 
(1+V(1+<x)) tanx = 1+V(1-x) 
Then sin 4x is equal to 
(a) 4x (b) 2x 
(c) x (d) None of these 


Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt eta 
3. Third attempt must be 100% 
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Answer 


Multiple Choice—! 


1. (a) 2. (a) 3. (a) 4. (c) 5.(b) 6. (a) 
7. (a) 8. (a) 9. (a) 10. (c) 11. (c) 12. (b) 
13. (a) 14. (d) 15. (c) 16. (b) 17. (b) 18. (a) 
19. (4) 20. (c) 21. (b) 22. (a) 23. (b) 24. (d) 
25. (b) 26. (b) 27. (c) 28. (b) 29. (b) 30. (d) 
31. (a) 32. (c) 33. (a) 34. (b) 35. (d) 36. (c) 
37. (a) 38. (d) 39. (c) 40. (c) 41. (c) 42. (c) 
43. (c) 44, (d) 45. (b) 46. (c) 47. (d) 48. (b) 
49. (b) 50. (c) 51. (b) 52. (d) 53. (c) 54. (b) 
55. (c) 
Multiple Choice-Il 
56. (a), 57. (a), (b), (c) 58. (a), (b), ©) 59. (c), (d) 60. (b) 61. (b), (c), (d) 
62. (b), (d) 63. (a), (b) 64. (a), (c), (d) 65. (b), (d) 66. (a), (b), (c), (d) 
67. (d) 68. (a) 69. (b), (c) 70. (b), (c) 71. (b), (c) 72. (c), (d) 
73. (a), (b) 74. (a) 75. (d) 76. (b), (d) 77. (a), (b),(c) 78. (a), (b) (c) 
79. (a), (b), (c), (d) 80. (b), (c). 
Practice Test 
1. (b) 2. (b) 3. (c), (d) 4. (a) 5. (c) 6. (b) 
7. (b) 8. (b) 9. (c) 10. (a), (c). 
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TRIGONOMETRIC EQUATIONS 





§ 28.1. Reduce any trigonometric equation to one of the following forms 


(i) Ifsin® = sine or cosec 6 = cosec a then 
6 = m+(—1)"a, nel 
(ii) If cos @ = cosa or sec @ = seca then 
6 = 2m + a, nel 
(iii) If tan ® = tana or cot @ = cota, then 
6 = mt+a, nel 
(iv) Ifsin? @ = sin? a or cos*@ = cos* aortan*@ = tan? a. 
then @ = nm + a, nel 
(v) If cos @ = Othen® = m+5, nel 
(vi) If cos @ = 1then®@ = 2nn, nel 
(vii) If cos@ = - 1then® = 2nm+n, nel 
(viii) Ifsin @ = 0, then @ = nn, nel 
(ix) If sin@ = 1,then@ = 2nn + =" nel 
(x) If sin@ = — 1,then@ = 2nn - oe nel 
(xi) Equation of the type of 
acos@ + bsiné =c (1) 
then put a=rcosa,b= rsina 


f lo 


r=Ve+b? and a = tan" | 


then equation (1) reduces to 
r(cos @cosa + sin@sina) = c 


=> cos (@- a) = = 

= (@-o) = arm + cos" {F) 
5 \ 

= @=a+42m+tcos'(£|,ne | 
Kry 
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MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


The number of values of x for which 
sin 2x + cos 4x =2 is 

(a) 0 (b) 1 

(c)2 (d) infinite 


. The number of solutions of the equation 


4x? t 4x42 sinx=0in0<x<2nis 
(a) zero (b) one 
(c) two (d) four 


. Let a, B be any two positive values of x for 


which 2 cos x,| cos x} and 1 —3 cos x are in 
G.P. The minimum value of | a—§ lis 

(a) %/3 (b) 1/4 

(c) m/2 (d) None of these 


. The number of solutions of the equation 


tanx+secx=2cosx lying in the interval 
(0, 27] is 
(a) 0 
(c)2 


(b) 1 
(d) 3 


. If 2 tan’ x—5 sec x is equal to 1 for exactly 7 


se nt | 
distinct values of xe °. a7) |: ne N, then 


the greatest value of 7 is 


(a) 6 (b) 12 
(c) 13 (d) 15 
. The general solution of the trigonometrical 
equation sin x +cos x= 1 for 
n=0,+1,+2,... is given by 
(a) x= 2nn 
(b) x= 2nn+ 7/2 
ite, We 
(c)x=nm+(-- 1) Fiaaie 
(d) None of these 
. The solution set of 


(2 cos x -— 1) (3+2 cos x) =0 in the interval 
O<x< 2x is 
ca) | 5 


{3 


ST | 
3} 
Sm ot f_3 
aq HeoS [-3 


wn 


(b) 


(| 


wn 


, 
’ 


wla wla 





10. 


11. 


12. 


13. 


14, 


15. 


Objective Mathematics 


(d) None of these 








. The smallest positive root of the equation 
tan x —x =O, lies in 
nT _\ 
(a) (0, /2) (b){ 2.x 
el 
(c)/ ne | (d)( =, 20) 
\ a } 1 2 
. The number of solutions of the equation 
sin’ x-- cos x= - — (sin x # cos .x) is 
cosx sinx 
(a) 0 (b) 1 
(c) infinite (d) none of these 
The — equation (cos p— 1) x + (cos p) x 


+sin p=0, where x is a variable, has real 
roots. Then the interval of p may be any one 
of the followings 


(a) (0, 27) (b) (— 7, 0) 
(f—5+9 | On) 
The number of solutions of the equation 
a (sin* 2x + cos" 2x) +3 sin’ x cos’ x = 0 is 
(a) 0 (b) 1 
(c)2 (d) 3 


cos 2x +asinx:.2a—7 possesses a solution 
for 

(a) alla (b)a>6 

(b)a<2 (d) ae {2, 6] 

The complete solution of the equation 
7cos’ x + sin x cos x~3 =Ois given by 

(a) nm + 7/2 (ne I) 

(b) nm — 1/4 (ne 1) 

(c) nn+ tan”! (4/3) (ne 1) 


3 
(d) n+ ie , kn + tan” | (4/3) (k,ne 1) 


If O<x<mand 81%" ©+81% *=30 then xis 
equal to 

(a) 7/6 (b) m/2 

(c) & (d) n/4 

if 1+sin@+sin? @+... ©=:4+2 73, 


0<@0<n,047/2 then 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


(a) 89=7/6 (b) @=2/3 
(c)O@=n/3 or nt/6 (d)8=2/3 or 20/3 
If tan (mcos 8)=cot(msin@), then the 
value(s) of cos (8 — 1/4) is (are) 

1 | 
(a) 2 (b) Vr 

l 

(c) ae (d) None of these 


The equation asinx+bcosx=c where 
lcl>Va’ +b" has 

(a) One solution 

(b) Two solutions 

(c) No solution 

(d) Infinite number of solutions 

The most general values of x for which 


“ a 
sinx+cosx= min {l,a —4a+6} 


aeEeR 
are given by 
(a) 2nn 
Tt 

> = 
(b) 2nm + 7 
(c) nm +(- 1)" fee 
(d) None of these 


If f(x) =sin x +cos x. Then the most general 


Pk 
solutions of f (x): Ei 10 | 
the greatest integer less than or equal to x.) 


|are (where [x] is 


(a) 2ntt +2, nel (b)atinel 


' 
(c) 2nm + 5 ,neé I (d) None of these 


If xe [0, 27], y € [0, 27] 
and sin x + sin vy = 2 then the value of x + y is 


(a) x (b) 5 


(c) 3x (d) None of these 

The number of roots of the equation 
x+2tanx = 1/2 in the interval [0, 27] is 

(a) 1 (b) 2 

(c)3 (d) infinite 

Ifx=Xcos 8—Ysin®, v=X sinO+Ycos 8 


and ox +4ay+y? =AX?+BY>, 
0 < @ < m/2 then 

(a) 0 = n/6 (b)@ = 1/4 

(c)A = -3 (d)B = 1 
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23. The number of solutions of the equation 


24. 


25. 


26. 


27. 


28. 


29. 


30. 





cos (1 Vx — 4) cos (m Vx) = 1 is 
(a) None (b) One 
(c) Two (d) More than two 
The number of solutions of the equation 


sin Fax = x°-2V3x+4 
(a) Forms an empty set 
(b) is only one 
(c) is only two 
(d) is greater than 2 
The solution of the equation 
logoos x Sin x + log,;, , COS x = 2 is given by 
(a)x = 2nn+7/4 (b)x = nn+n/2 
(c)x = nt+n/8  (d) None of these 
The general of 8 that 


value such 


= 1 
sin 20 = V¥3/2 and tan @ = ac is given by 


(a) nT] + bid (b) nt + # 


6 


(c) 2nm + z (d) None of these 


Values of x and y satisfying the equation 

sin’ y = |x —x? -9x +91 41x - 4x —° 
+41+4sec? 2y + cos” y are 

(a)x = 1, y= ann 

(b)x = 1, y = 2nm+7/2 

(c)x = 1, y = 2nt 

(d) None of these 

Number of real roots of the equation 

sec 8+ cosec @ = VIS. lying between 0 and 

20 is 

(a) 8 (b) 4 

(c)2 (d) 0 

The solution of the equation 


oY = cos* 2x is 


- 10 | 
sin x +COS 1 


nit qT rf 
axe te (b)x = nn + 7 
(c)x = 2nm + - (d) None of these 
Solutions of the equation | cosx| = 2 [x] are 


(where [ . ] denotes the greatest integer 
function) 


(a) Nill (b)x=+1 
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(c)x=n/3 (d) None of these 
31. The general solution of the equation 
. 100 100 P 
smn x-—cos x= lis 


(a) Inn+3 ne I (b) mm +> ne I 
()m+7 ne I (4) nn-Z ne I 


32. The number of solutions of the equation 


2* = |sinx| in [—2n, 2m] is 
(a) 1 (b) 2 
(c)3 (d) 4 


33. The general solution of the equation 
208s) 3 2rt is 
(a) nm (b) nn +7 
MULTIPLE CHOICE -Il 
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(c)nn—T (d) None of these 

34. Ifx © (0, 1) the greatest root of the equation 
sin 2nx = V2 cos nx is 
(a) 1/4 (b) 1/2 
(c) 3/4 (d) None of these 

35. If max {5 sin 6 +3 sin (6 — a)} =7, then the 
set of possible values of wis 8c R 


(a) xix=2nmt? ne 1} 


2m 
xix=2nnt ne 1} 


(b) 


n 20 
| 3° 3 
(d) None of these 


f 
\ 


Each question in this part has one or more than one correct answer(s). For each question, write the letters 


a, b, c, d corresponding to the correct answer (s). 


%. 2 sinx cos 2x=sin x if 
(a)x=nn+7/6 (ne | 
(b) x=nn- 7/6 (ne I) 
(c)x=nn(ne I 
(d) x=nn+0/2 (ne I 
37. The equation 


= = 2 » & 5 2 2 <2 
2 sin = cos’ x —2 sin = sin’ x=cos x-— sin’ x 


2 2 
has a root for which 
(a) sin 2x= 1 (b) sin 2x =- 1 


(c) cosx=1/2 (d) cos 2x =— 1/2 
38. sinx+cosx=1+sin x cos x, if 


(a) sin (x+ 0/4) = + 
(b) sin (x — 2/4) = + 
(c) cos (x + 1/4) = + 


(d) cos (x — 1/4) = 


39. sin 9+ V3 cos 0=6x—x°—11,0<0<4n, xe R, 


holds for 

(a) no value of x and 8 

(b) one value of x and two values of 8 
(c) two values of x and two values of 8 
(d) two pairs of values of (x, 8) 


40. The equation sin x =[1+sin x] + [1 —cos x] 
has 
(where [x] is the greatest integer less than or 
equal to x) 


wlaA 


(a) no solution in =, i‘. 


(b) no solution in| 


(c) no solution in| | 
(d) no solution for xe R 
The set of all x in (—%,%) satisfying 
14sinx—11 < V5 is given by 

Tt um 3n 
io* | wxe[-T 49 | 

( 3x 

(@xe| =m, a] (d) xe (-2,m) 


42. The solution oof the inequality 
log,2 sinx > log; cos x in [0, 27] is 
(a) x € (0, 1/2) (b) x € (0, 10/8) 
(c) xe (0, 1/4) (d) None of these 
43. Solutions of the equation 
sin 7x + cos 2x = —2 are 
(a) x= 4 nke I 
us 
4 


41 


(a)xe | — 
\ 


(b)x=nn+—,nel 
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44, 


45. 


46. 


47. 


(c)x=nn+7/2,ne1 

(d) None of these 

The solutions of the system of equations 
smxsiny = V3/4, cosxcosy = 3/4 
Ane e...5 ; 


tT 

(a) 4 =3 +5 nth 
un st 

(b) = G+ 5 k- 2m) 


()n=F+5 On+h 


M.M. : 20 


48. 


49, 
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(a)7 (b) 14 
(c) 21 (d) 28 
The number of solution(s) of the equation 


sin? x cos x + sin? x cos’ x + sinxcos’x = 1 
in the interval [0, 27) is/are 


(a) No (b) One 
(c) Two (d) Three 
The most general values of x for which 


V3 sinx—cosx= min {2, e”, n, 4247) 
AER 





1. 


are given by 
@ y= +5 k- 2) @ ae 
(b) nt + 2s 
2 sin? x + sin? 2x=2, -m<x< 7, thenx= 3 
(a) +1/2 (b) + 0/4 (c) n+(-1)" 24 
(c) + 3/4 (d) None of these 4 6 
The number of all possible triplets (x, y, z) Durell) ee 
such that @utaGD Epo) 
(x + y) + (y + 2z) cos 20 + (z— x) sin? 6 =0 50. The solution of the equation 
for all 6 is cos! x — sin! x = 1 are 
(a) 0 (b) 1 rt 
(c)3 (d) infinite (@-5 ms 
The number of solutions of ; (c) T @n 
tan (5% cos a) = cot(5x sin &) for & in (0, 27) is 2 
Practice Test 
Time : 30 Min 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
(10 x 2=20) 
in? ewes eg 2 3. The solution set of the inequality 


Z 2251 
> 


If | cosx | then 


possible values of x 


(a)nn or nn+ (-1)' 2/6, ne I 


(b) nx or 2nn os or nt+(- 1)" re nel 


(c)nn + (-1)" ma nel 
(d)nn, nel 
. tan|x [| = | tanx | if 


(a)x € (—m(2k+1)/2, — nk] 

(b)x € [nk, m(2k + 1)/2) 

(c)x € (-mk, — 1 (2k -1)/2) 

(d)x € (m(2k-1)/2, mk), REN 


Ls 
cos” 6 < pi 


(a) | @/@n +1) 7<e < (8n+3) =, ne 1} 


t 
a7 re 1} 


(0) { @/@n —3) % <0 < @n-1) 


(0) 0/4n +1) i<é < (4n+3) 
(d) None of these 


4 
a>ne r} 


._ If [y] = [sinx] and y = cosx are two 


given equations, then the number of 
solutions, is : 

({-] denotes the greatest integer function) 

(a) 2 (b) 3 


(c) 4 
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(d) Infinitely many solutions 
(e) None of a 


5. cos (sinx) — 


interval 
he 
@(F. zi @)|- 5.0 
o's ‘ 
fn, F @ig> T 


6. A solution of the equation 


(1 — tan 6) (1 + tan 6) sec” 6 + 2°" is 


where 6 lies in the interval ( - P 
\ 

given by 

(a)6 = 0 (b) 6 = 1/3 

(c)6 = - n/3 (d)6 = n/6 


7. The number of solutions of the equation 


1+sinx sin’ x/2 = 0 in [— x, 7] is 


Record Your Score 


1. First attempt 


2. Second attempt 


¥ then x must lie in the 


Objective Mathematics 
(a) zero (b) 1 
(ec) 2 (d)3 


. The number of solutions of the equation 





| cotx | = cotx + z (0 <x < 2n)is 
sin x 

(a) 0 (b) 1 

(c) 2 (d)3 


. The real roots of the equation 
cos’ x+sin’x = 1 in the interval (-n,7) 
are 
(a)-— 7/2, 0 (b) — 2/2, 0, 1/2 
(c) n/2, 0 (d) 0, n/4, 2/2 


10. Number of solutions of the equations 


y= : [sin x + [sin x + [sin x]]] and 


[y+fy]]=2cosx, where [.] denotes the 
greatest integer function is 

(a) 0 (b) 1 

(c) 2 (d) infinite 


Max. Marks 


aa") 
De cs 





3. Third attempt 
Answers 
Multiple Choice -! 
1. (a) 2. (b) 3. (d) 4. (c) 5. (d) 6. (c) 
7, (b) 8. (c) 9. (a) 10. (d) 11. (a) 12. (d) 
13. (d) 14. (a) 15. (d) 16. (c) 17. (c) 18. (c) 
19. (d) 20. (a) 21. (c) 22. (b) 23. (b) 24. (b) 
25. (a) 26. (d) 27. (b) 28. (b) 29. (a) 30. (a) 
31. (b) 32. (d) 33. (a) 34. (c) 35. (a) : 
Multiple Choice -I! 
36. (a), (b), (c) 37. (a), (b), (c), (d) 38. (a), (c), (d) 39. (b), (d) 
40. (a), (b), (c), (d) 41. (b) 42. (c) 43. (a), (c) 
44. (a), (b), (c), (d) 45. (b), (c) 46. (d) 47. (b) 
48. (a) 49. (b) 50. (a), (b) 
Practice Test 
1. (c), (d) 2. (a), (b) 3. (c) 4. (d) 5. (a), (d) 6. (b), (c) 
7. (a) 8. (c) 9. (b) 10. (a) 
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§ 29.1. Principal values for Inverse Circular Functions 
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x <0 x>0 
| - = <sim'x<0 0<sin 'x<n/2 
| | 
| 5 < cos 'xSk 0 < cos 'x< 1/2 
t 
| 
| ; | “1 
| -5 <tav'x<0 0 < tan x < 7/2 
| 
; Rx oot xe 0 < cot 'x < n/2 
Be sae he Six O<sec'x< n/2 
i 2 
5 < cosec ¥ <0 0 < cosec'x < n/2 
a= tA Se A ee 
; \3 a 2 = iT 
Ex. sin ' a 1g tet tan '(-\3) = ~ Z not 
§ 29.2. Some Results on Inverse Trigonometric Functions 
(i) sin” : (-xX) = - Sin ' -—1.axs 1 
(ii) cos” ' a x)= n-cos 'x, -1<x<1 
(iii) tan” ye x) =-tan’x xe R 
(iv) cot '(-x) = n-cot''x xe R 
(v) sec” Ke =n-sec'x x<-torx> 1 
ae ke x) = - cosec’' x, 
(vii) sin’ ' x + cos 'x = m2, -1<x< 1 
(viii) tan” ' x + cot'lx = 1/2, xe R 
(ix) sec’ 1 x + cosec” a m2, x<-1orx> 1 
1 
(x) sec” ' x = cos™ a e-al x<-1orx2>1 
: oes qi L} 
(xi) cosec” | x = sin”! Py SS - 1 ORB A 
\ 
; \ 
| tan | & x > 0 
(xii) cot”! x = \ = 
n+tan | Lx i, x< 0 
(xiii) Ifx > 0. y > 0, xy < 1, then 
tan 'x + tan 'y = tan! | were 
ii -ay | 
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(xiv) Ifx > 0, y > 0, xy > 1, then 


tan! x + tan'y = n + tan! Gees 
(xv) If x < 0, y < 0, xy > 1, then : 


tan’'x + tan‘ y = - n + tan! Gea 
(xvi) Ifx > 0, y > 0, +9 < 1, then 

sin''x + sin y= sin’ [xVi-~ +yV1-7] 
(xvii) Ifx > 0, y > 0, x+y >1, then 

sin''x + sin ty =n - sin’! xVi-f~+yVi- 2] 


sin-'x - sin y = sin” ' [x¥1-f -yV1-2] 


cos |x + cos 'y = cos”! py - Vi-¥ V1-y] 


(xviii) IfO < x, y < 1 then 
(xix) IfO < x, y < 1 then 


(xx) If-1 < x, y < Othen 
cos''x + cos''y = 2n - cos"! py - Vi-¥# V1-Y] 


(xxi) If-1 < x < y $s 1.then 
cos ‘x - cos 'y= cos! xy + Vi-¥ V1-y}, 


2tan'x = sin! x = cos! 1-¥ = tan”! 2 
+ {=e 


_ a 2x -1{1-# 2x 
n — 2tan'x = sin”! 7B) = ooo | = tan”! | =~ |. 
Feral ri 1-7 


MULTIPLE CHOICE — 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


(xxii) If 1 x1 < 1 then 





(xxiii) If | x1 > 1, then 





f. cox? Bi. Gj iL. | iwequalita 4, Ifx-+1/x=2, the principal value of sin | xis 
15 (a) n/4 (b) «1/2 
17x 17% 
(a) - 15 (b) 15 ly 5 = @ <—s ; 
5 3 5. If cos 'x+cos  y+cos z=3n then 
(c) 2s (d) aoe xy + yz + zx is equal to 
SE ae le, (a) 3 (b) 0 
2. tan| 2 tan”! sia (c)3 (d) -1 
L 5 4 


6. The value of 


@% OF 2-3 
sin '| cot} sin”! ( =" 
a, 


7 7 
_— d dines 
(c) 7 do af a hes 
+cos | —~— |+sec™' ¥2 
z= oil 2n 4 
3. Ifsin x+sin y=—, 
3 (a) 0 (b) 1/4 
then cos! x + cos”! y= (c) 1/6 (d) n/2 
(a) 2n (b) t 7. The number of real solutions of 
3 3 tan! Vx (e+ 1) +sin' ' VQ? 4x41) =2/2is 
(c) : (d) x (a) zero (b) one 
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10. 


11. 


12. 


13. 


14. 


15. 


(c) two (d) infinite 


. A solution of the equation 


an '(1+x)+tan'(1-x)=n/2is 
(a)x=1 (b)x=-1 
(c)x=0 (d)x=n 


. If x1, X2, X3, X4 are roots of the equation 


16. 


17. 


x'— 2 sin 2B + x” cos 2B — xcos B— sin B=0. 


& ot 
then a tan 
il 


x= 
(a) B (b) 1/2 -B 
i ; Ok, 
=1 NQ bx) = NGeE2’) 2 
If tan” | (Amt SK then x’ = 
is la +x) +Va-x) Sik 
(a) cos 20 (b) sin 20 
(c) tan 20 (d) cot 20 
Ifxr+y+z7=r, then 
tan Yea le ta |S I= 
Lar WA) (ar) 
(a) % (b) m/2 
(c) 0 (d) None of these 
ie is the principal value of 
(a) cos”! [cos | — ] ©) sin {si oe 
2n 


(c) sec se) co a’ { si n| 
( \ 


\ 5 


The value of 4 
an '(1)+cos ! (-1/2)+sin | (- 1/2) 


is equal to 

(a) 1/4 (b) 5/12 

(c) 3/4 (d) 137/12 
2n 2n 


If Sy sin ‘x,=n7 then y x, is equal to 


r= 1 


(b) 2n 
(d) None of these 


i=l 
(a)n 
(c) n et 1) 
The inequality sin : (sin 5) > x —4x holds if 
(a)x=2-—V9-—2n 
(b) x=2+V9—2n 
(c)xe (2-—V9=—2n,2+V9 — 21) 
(d)x>2+V9—2n 











18. 


19. 


21. 


22. 


23. 


. If-1 < x < Othensin™ 





249 
The sum of the infinite series 
cot '2+cot '8+cot !18+cot '32+4... 
is equal to 
(a)u (b) 1/2 
(c) 1/4 (d) None of these 
sin {cot ! (tan cos" : x)} is equal to 
(a) x (b) Va = 2°) 
(c) : (d) None of these 
The value of tan“ (sec '2)+ cot? (cosec’! 3) 
is 
(a) 13 (b) 15 
(c) 11 (d) None of these 
The equation sin- 'y=2sin'a has a 


solution for 
(a) all real values of a 


(bya<1_ = 
(c) - 1/V2 <a<1/V2 
(d)-1<a<1 


. The number of real solutions of (x, y) where 


lyi=sinx, y=cos | (cos x), — 2% <x < 2n, is 

(a) 2 (b) 1 

(c)3 (d) 4 

The number of positive integral solutions of 
tan 'x+cot 'y = tan '3is 

(a) one 

(b) two 

(c) three 

(d) four 

The value of cos ! (cos 12) — sin” | (sin 12) 

is 

(a) 0 (b) x 

(c) 8m -— 24 (d) None of these 

The smallest and the largest values of 





eas 1=*) o2Rerae 
\l+x) 


tan 
(a) 0, 7 
(b) 0, 1/4 
(c) — 2/4, 2/4 
(d) 1/4, n/2 
x equals 


(V1 — x") 


(a)m—cos"! 
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(b) tan”! as 
Vi =e 
(c) ~ cot! | hia | 
x 


(d) cosec” ly 
25. The value of sin”! (sin 10) is 
(a) 10 (b) 10 - 3% 
(c) 3x — 10 (d) None of these 
If a, b are positive quantities and if 


ay ss, = Va;b , 


26 











+b 
a, = =! . , by = Vayb, and so on then 
Wier 
OS | a a= 
cos’! (a/b) 
) b, =< Se 
© Veo (a/b) 
on, ED. 
cos * (b/a) 
(d) None of these 
27. tan! eee + tan”! peal ) 
cy ytx LL + coc, | 
+ tan’! een . + tan! a = 
| L +03, e., 
(a) tan”! (y/x) (b) tan”! . 


(c) —tan- Y 3 (d) None of these 
28. The value of 
MULTIPLE CHOICE -II 


Objective Mathematics 


—1 


sin ' yon 1/3) va cos 


a Ae 
eel 


‘cos 2/6 ATT | 
COS TC. +k =i) | 


| where <x < 2k, k> 0 jis 


(a) tan 1 ( 2x + xk-K 
x —2xk +k? 

(b) tan” i { x° + 2xk—- KR 
x= 2xk+k? 

(c) a Heke oh 2xk — 2k 
2x’ —2xk+ 2K" 

(d) None of these ‘ 


29. The value of tan {{ cos" (- 4 -7/2 is 


a 2 
O36 ee 
1 4 
OS OW 


30. Sum infinite terms of the series 


cot | fa nabs cot | 2 + 
+ 


a ao 

+ cot! [3 + 4 is 
(a) m/4 (b) tan”! 2 
(c) tan” ins (d) None of these 


Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 


a, b, c, d corresponding to the correct answer(s). 


31. The x satisfying 
sin’! x+sin ! (1 -x) =cos_! x are 





(a) 0 (b) 1/2 
(c) 1 (d)2 
32. If 2 tan”! x + sin”! is independent of x 
+X 
then 
(a)xe[l,+o)  (b) xe f- 1,1] 
(c)xe (-~,-1]  (d) None of these 


33, If} <1x1<'L then which of theifollowing are 
real ? 
(a) sin’ * x (b) tan "x 
(c) sec | x (d) cos" x 


. sin’! x>cos ! x holds for 
(a) all values of x (b) x € (0, 1/N2) 
(c)xe (1/V2, 1) (d) x =0-75 
35. 6sin | (x? -6x+8-5)=n, if 
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Inverse Circular Functions 251 
(a)x= 1 (b) x =2 (c)a=n/4 (d)B=nx 
(c)x=3 (d)x=4 42. The greatest and least values of 
36. Ifcot ! & jal ea lk ne N, then the maximum (sin ' x) + (cos | xy are 
ie 3 3 
value of n is @) 55 )-> 
(a) 1 (b) 5 : 
(c)9 (d) None of these (c) m (d) 2 
2, & = 5n° — 
37. If (tan ' x)* + (cot ''x)’ = =>, then x equals ae -1ala(atbt+c) -14]b(at+b+0) 
. tan V “yee + tan 
(a) 0 (b) -1 c ca 
(c)-2 (d) -3 -afe(atbto) 
+ tan eee AHS 
= i ab 
38. The value of Sy tan | —z |is (a) 1/4 (b) n/2 
r=] ar (c)m (d) 0 
(a) ©/2 (b) n/4 44, If a), a, a3,..,a, is an A.P. with common 
(c)m (d) 2n difference d, then 
39. The number of the positive integral solutions 
of =I =~} 
ae re if 3 tan) tan Nese |-tan 
tan x+cos = |=sin \ 142 | \ 243 | 
peta) res), 
(a) 1 (b) 2 +... + tan ara | 
(c)3 Ais (ay4 is equal to ; 
40. Let f(x) =e 8°" *™ then a ed b) “= D4 
slo 8 5 |= 5x/18 a, +a, 1+a,a, 
(c) nd (d) a, — ay 
os( =} ove 1+aj,a, a, + a 
“th n/12 45. If tan @+ tan 7+8 [an -5+0 l=k tan 36, 
. ara 
4 
a ete then the galite™ 
@s(- als e of kis 
= < b 
41. Ifa<sin | x+cos’'x+tan"'x< B, then 8 : ms cae oFtiece 
(a) a=0 (b) B= 1/2 
Practice Test 
M.M: 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20} 
1. The principal value of 2. The sum of the infinite series : 
Se? | con 2 Westin! ( din AEahyZ ein’ ?{ —L. \4 sino? N2—1 lea in? V3 = 2 
3 3 V2 V6 V12 
(a) n (b) x/2 4 eae i(vn vant \. 
(c) n/3 Cte er. eo “Vn(Qt)) mf ih 
ug x 
(a) 8 (b) a 
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3. The 


4. a,f andy are the 


Downloaded From : www.EasyEngineering.net 


(c) = 


5 (d) x 


solution of the equation 
sin [2 cos + [cot (2 tan , x)ll = Oare 

(a)+1 

(b) 1+ V2 

(c) -1 + V2 

(d) None of these 

given by 
a=2tan ' (2 - 1), B=3sin | (1/V2) 
+sin! (- 1/2) and y=cos_ 1 (1/3) then 
(a)a>B (b) B>¥ 

(c)y>a (d) none of these 


angles 


5. The number of distinct roots of the equation 


6. If [sin 2 cos"? sin 


Asin?x+B cos’ x +C=0 no two of which 


differ by 27 is 
(a)3 (b) 4 
(c) infinite (d) 6 


~ltan * x] = 1, where [.] 


denotes the greatest integer function, then 
x 1s given by the interval 

(a) [tan sin cos 1, tan sin cos sin 1] 

(b) (tan sin cos 1, tan sin cos sin 1) 

(ce) [- 1, 0 

(d) [sin cos tan 1, sin cos sin tan 1] 


7. Ifsin }x+sin }y+sin ‘z = 3n/2_ then 


the value of 
Record Your Score 


1. First attempt 


2. Second attempt 


8. 


10. 


Objective Mathematics 
100 +9 1,910 3 a 
191 + ett sy: 2101 
(a) 0 (b) 1 
(c) 2 (d)3 


If - z <x< . , then the two curves y =cos x 


and y = sin 3x intersect at 

(a) er Jena cos é 
(b) -% and | -- 
(c) a - <5 and 


x il 
(d)| - ava 
The _ solution of the 
(cot *x)*-5 cot x +6>0is 
(a) (cot 3, cot 2) 
(b) (— ee. cot 3) U (cot 2, o) 
(c) (cot 2, -) 
(d) None of these 
Indicate the relation which is true 


inequality 


(a)tan | tan ?x | = |x | 
(b) cot | cot? x i =ex 

(c) tan’! | tan x | = |x| 
(a) sin | sin *x | =| x | 


Max. Marks 


as 
Lame ate al 





3. Third attempt 


must be 100% 


Answers 
Multiple Choice -I 
1. (d) 2. (c) 3. (b) 4. (b) 5. (c) 6. (a) 
7. (c) 8. (c) 9. (b) 10. (b) 11. (b) 12. (b) 
13. (c) 14. (b) 15. (c) 16. (c) 17. (a) 18. (c) 
19. (c) 20. (c) 21. (b) 22. (c) 23. (b) 24. (b) 
25. (c) 26. (b) 27. (b) 28. (c) 29. (a) 30. (b) 
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Inverse Circular Functions 


Multiple Choice —il 


31. (a), (b) 32. (a) 

37. (b) 38. (b) 

43. (c), (d) 44. (b) 
Practice Test 

1. (a) 2. (c) 

7. (c) 8. (a) 
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33. (a), (b), (d) 34. (c), (d) 35. (b), (d) 36. (b) 
39. (b) 40. (b), (c) 41. (a), (d) 42. (a), (c) 
45. (c) 
3. (a), (c) 4. (b), (c) 5. (d) 6. (a) 
9. (b) 10. (a), (b), (d) 
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PROPERTIES OF TRIANGLE 





§ 30.1 

Some important formulae relating the sides a, b, cand angles A, B, C of a triangle are : 
1. Area of the AABC: 

The area of A ABC (denoted by A or S) may be expressed in many ways as follows : 

. it : 1 : 1 : 

(i) A = 2 besinA = > casin B= 3 ab sin C. 


(ii) A = Vs(s— a) (S—b)(S—c) ,$ = arbre 
(ii) 4 = 2-8inBsinc _ b’sinCsinA _ ¢ sinAsinB 
2sinA 2sinB  2sinC 
2. Sine Rule 
Inany AABC, 
a s b i] Cc 


sinA sinB- sinC 
3. Cosine Rule : 


In any A ABC , 
eee a e+ a _& +e 





4. Projection Rule 


In any AABC, 
a = bcos C + ccos B,b = ccosA + acosC,c = acosB + bcosA. 


5. Tangent Rule (Nepier’s ey :Inany A ABC, 








tan [=s- els Bo oot ave, tan! S 2 hs £4 cot By2, 
| bte | > Ct+a 
{ A-B ) = a-b 
tan t 7 1 Srp cot C/2 


6. Trigonometrical Ratios of the Half-Angles of A ABC 


ee 
(i) sin A72 = Vy Sae=8 sin B/2 < s298>0) . 


sin C/2 = a ]is= #) (sb) 
ab 


“ m= s(s- 4a) © Is(s=b) 
(ii) cos A/2 = \ ee B/2 = \ aa 
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cos C/2 = \ $82 
ab 





(\ii) tan A/2 = (s- b)(s—c) tan B/2 = * (S— €) (S— a) 
S(S— a) S(S— b) 
= A/{s—a) (s-b) 
tan C/2 wearer er 
§ 30.2 


The lengths of the radii of the circumcircle, the inscribed circle, and the escribed circles opposite to 
A, B, Cwill be denoted respectively by A, r, 1, 1, 1. 


1. Formulae for Circum-radius AR 








: 2 b c 
aah sinA sinB~ sinc 
- abc 

ileal TL 


2. Formulae for !n-radius r 


; A 

r= 

(ii) r = (s— a) tan A/2 = (s— b)tan B/2 = (s-—o) tan C/2 

(iit) r = asin B/2sinC/2 _ bsinC/2sinA/2 _ csin A/2 sin B/2 
cos A/2 cos B/2 cos C/2 

(iv) r = 4Rsin A/2 sin B/2 sin C/2 





3 Formulae for Ex-radii r,, ra, r3 








(Qn = R= a R= a 
s-a’ s—b’ s-c 
(ii) n. = stan A/2, 2 = stan B/2, r= stan C/2 
Gino es acos B/2 cos C/2 pe bcos C/2 cos A/2 
cos A/2 2 cos B/2 ; 
_ ccos A/2 cos B/2 
oe cos C/2 
(iv) m = 4Asin A/2 cos B/2 cos C/2, m = 4Rcos A/2 sin B/2 cos C/2, A 
r3 = 4Rcos A/2 cos B/2 sin C/2. 


4. Orthocentre and Pedal triangle of any Triangle 


Let ABC be any triangle and let the perpendiculars 
AD, BE and CF from vertices A, B and C on opposite BC, CA and AB 
respectively, meet at P. then P is the orthocentre of the A ABC. (Fig. 
30. 1) the triangle DEF, which is formed by joining the feet of these 
perpendiculars, is called the pedal triangle of AABC. 


5. The distances of the orthocentre from the Vertices and the 
Sides 





Fig. 30.1 


(i) PA = 2Rcos A, PB = 2RcosB, PC = 2AcosC 
(ii) PD = 2Rcos BcosC, PE = 2RcosCcosA, PF.= 2AcosAcos B. 
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6. Sides and Angles of the Pedal Triangle 

(i) EF = acosA, DF = bcos B, DE = ccosC 

(ii) Z EDF = 180°-2A, 2 DEF = 180°-2B, ZEFD = 180°-2C 
7. Length of the Medians 

If AD, BE and CF are the medians of the triangle ABC then 


AD = ~ V(2b? + 2c? - a?) 
BE = ~ V(2c? + 2a? b*) 


Ni Ml wol= 


CF = © V(2a? + 26? - ) 


8. Distance between the Circumcentre and the Orthocentre 


If Ois the circumcentre and P is the orthocentre then 
OP = R V(1-8cos Acos Bcos C) 


9. Distance between the Circumcentre and the Incentre 


If Ois the circumcentre and / is the Incentre then 


Ol = R V(1—8sin A/2 sin B/2 sin C72) = V (R= 2Rr) 
10. Ptolemy's Theorem 


In a cyclic quadrilateral ABCD. 
AC. BD = AB. CD+BC.AD. 


11. Area of the Quadrilateral 


A“ = (S-— a) (S— b) (S—c)(S-— da) - abcdcos a 

Corollary |: If d = 0, then the quadrilateral becomes a triangle. 

Corollary {1 : The quadrilateral , whose sides are given, has 
therefore the greatest area when it can be inscribed in a circle. 





12. Regular Polygon 


Let Ai, Az, ... An be a regular polygon of n sides each of length a. Fig. 30.2. 
(i) Inscribed circle of a regular polygon of n sides : 


ye 


Ai 
Fig. 30.3. 
Area = nf tann/n 


Radius r = : cot n/n 
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(ii) Circumscribed circle of a regular polygon of n sides: 


iis 


Area = —— sin on 


; a Tt 
Radius = R = — cosec 5 


2 


13. Some More Relations Regarding a Triangle : 


257 





(i) acos A+ bcos B+ ccos C = 4RAsinAsin Bsin C. 


(ii) acotA+ bcotB+ccotC = 2(R+7A 
(ii) 1 +me+m= 4R+r 


(iv) Nret+Pm+an = s 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


In a trinagle 

ABC, (a+ b+c)(b+c-—a)=k bc if 
(a)k<0 (b) k>6 
(c)O<k<4 (d)k>4 


If \ be the perimeter of the A ABC then 
b cos” £ +c cos’ = is equal to 


(a) a (b) 2A 
(c) A/2 (d) None of these 
. If the area of a triangle ABC is given by 
A=a’- (b- cy then tan A/2 is equal to 
(a) -1 (b) 0 
(c) 1/4 (d) 1/2 
. The perimeter of a triangle ABC is 6 times 


the arithmetic mean of the sines of its angles. 
If the side ais 1 then ZA is 


(a) 30° (b) 60° 
(c) 90° (d) 120° 
. aos (B-C)+b° cos (C-A)+e° cos (A — B) = 
(a) 3abc (b) 3(a+b+c) 
(c)abc (atb+c) (d)0 
1h oe Ord the side a =2, 
a b c 
then area of triangle is 
(a) 1 (b) 2 
(c) ¥3/2 (d) V3. 


. If in a AABC,cosA+2 cos B+cos C=2, 


then a, b, c are in 


Fig. 30.4. 


(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 

8. In a triangle ABC, Z B=n/3 and Z c="/4 
let D divide BC internally in the ratio 1 : 3. 


sin (Z BAD) 
Then sin (Z CAD) equals 
(ye 3 
OF @ V2 


9. If D is the mid point of side BC of a triangle 
ABC and AD is perpendicular to AC, then 


(a) 3a’ =b?-3c? (b) 3B’? =a’ - 
()P=a-2 (da +b =5e 
10. If f, g, h are the internal bisectors of a AABC 





then — : cos +e ! ae l cos <= 
ye 2 sh 
rl 1 1 , 
' J : ¢ (0) a bd : c 
(c) — t+ +e. i (d) none of these 
11. If a, “7 CG, 2 = the sides of a quadrilateral and 
1 
8 (x)=f(F(F(x))) where f(x) =— ms then 
a 2 
a +b? +07 
(a) > g (3) (b) <g (3) 
(c) > g (2) (d) <g (4) 
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12. 


13. 


14 


15. 


16. 


17, 


18 


19. 
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If in a  AABC,sin°A+sin’ B+sin° 
C =3 sin A. sin B. sin C, then the value of the 
determinant 


abe 
bc aj 
c a ob 
(a)0 
(b) (a+ b+c) 
(c) (a+ b+ c) (ab+be+ca) 
(d) None of these 
In a AABC, if r=ry+7r,-—1,, and Za. 


then the range of = is equal to 
(5.2) (5. 
(5.3 @G,) 


If the bisector of angle A of triangle ABC 

makes an angle 6 with BC. then sin @= 

B-C . (B-C 
7) (b) sin 5 


(© sini B-5| (@sinf C~5 | 








(a) cos 


} 


With usual notations, if in a triangle ABC, 
b+c cta _at+b 
it~ i iB 





then cosA:cosB:cosC= 

(a) 7:19:25 (b) 19: 7:25 

(c) 12: 14: 20 (d) 19: 25: 20 

If b+ c = 3a, then the value of cot - cot £ = 
(a)1_ (b) 2 

(c) V3 (d) V2 

If in a triangle ABC, 


cosA cos B+sinAsin BsinC=1, then the 
sides are proportional to 


(a)1:1:V2 (b)1:V¥2:1 

(c) V2 21:1 (d) None of these 

In an equilateral triangle, R : r : rz is equal to 
(a)1:1:1 (b)1:2:3 
(c)2:1:3 (d)3:2:4 


If in a AABC, a+b t+c= 8R?, where R= 
circumradius, then the triangle is 
(a) equilateral 


20. 


21. 


22, 


23. 


25. 


Objective Mathematics 


(b) isosceles 

(c) right angled 

(d) None of these 

Let Ag A; Az A3A4As5 be a regular hexagon 
inscribed in a circle of unit radius. The 
product of the length of the line segments 
Ag Ay, Ag Az and Ag Ag is 


(a) 3/4 (b) 3 V3 
(3 333 


If in a AABC, yr +1ror3+73r, = (where 
is the 


r).%,7r, are the ex-radii and 2s 
perimeter) 

(a) s° (b) 2s” 

(c) 3s” (d) 4s? 


In a A ABC, the value of 
acosA+bcos B+ccosC _ 


atbt+ec 
R R 
(a) ) 5 
r 2r 
(c) R (d) R 


In a AABC, the sides a, b, c are the roots of 


the equation x — ix? + 38x-40=0. Then 


cosA cosB  cosC. 
ie oT SBA leer | Geel to 


a b 
(a) 1 (b) 3/4 
(c) 9/16 (d) None of these 


. If the base angles of a triangle are 2204 and 


112,°, then height of the triangle is equal to 
(a) half the base (b) the base 

(c) twice the base (d) four times the base 
In a triangle ABC,a=4,b=3, ZA=60". 
Then c is the root of the equation 
(a)c?-3c-7=0 (b)c?+3c+7=0 
(c)c?-3c+7=0 (d)c’+3c-7=0 


. The area of the circle and the area of a 


regular polygon inscribed the circle of n sides 
and of perimeter equal to that of the circle are 


in the ratio of 
Tt 
(b) cos ) : 


(aot F 
n 


(a) tan | 
ne 


(c) sin & } 


aja sla 
sla sla 
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27. 


IR 


29. 


30. 


31, 


32. 


33. 


34. 


The ex-radii of a triangle r), rz, rz are in H.P., 
then the sides a, b, c are 


(a) inH .P. (b) in A.P. 
(c) in G.P. (d) None of these 
‘ —sin?-At+sinA+1. 
~. In any triangle ABC, Zz  . BERiaea i 
always greater than 
(a)9 (b) 3 
(c) 27 (d) None of these 


If twice the square of the diameter of a circle 
is equal to half the sum of the squares of the 
sides of inscribed triangle ABC, then 


sin? A + sin? B+ sin’ Cis equal to 


(a) 1 (b) 2 

(c)4 (d) 8 

If in a triangle ABC, 

2 sora. 4 sess onG AS Seg then the 

be ca 

value of the angle A is 

(a) x/3 (b) 1/4 

(c) 1/2 (d) x/6 

If ina triangle 1-4 I 1“ } 2, then the 
\ 2 4 3 

triangle is 

(a) right angled (b) isosceles 

(d) equilateral (d) None of these 


Angles A, Band C of a triangle ABC are in 
b_ x3 , 
ALP. If cn then angle A is 


(a) 1/6 (b) n/4 
(c) 5n/12 (d) x/2 
In any AABC, the distance of the orthocentre 


from the vertices A, B, C are in the ratio 
(a)sinA:sinB:sinC 

(b) cos A: cosB: cos C 

(c) tanA: tan B: tanC 

(d) None of these 

In a AABC,I is the incentre. The ratio 
IA : IB: IC is equal to 

(a) cosec A/2 : cosec B/2 : cosec C/2 
(b) sin A/2 : sin B/2 : sin C/2 

(c) sec A/2 : sec B/2 : sec C/2 

(d) None of these 


35. 


37. 


38. 


39. 


41 


42. 


259 


If in a triangle, R and r are the circumradius 
and inradius respectively then the Hormonic 
mean of the exradii of the triangle is 


(a) 3r (b) 2R 
(c)R+r (d) None of these 
. Ina AABC, a= 2b and |A—Bl=n/3. Then 
the Z Cis 
(a) 1/4 (b) x/3 
(c) 7/6 (d) None of these 
In a AABC, tan A tan B tan C=9. For such 
triangles, if 


tan? A + tan’ B+ tan? C=A) then 

(a) 9: ?N3 <A<27 (b) 4427 

(c) <9: NZ (d) A427 

The two adjacent sides of a cyclic 
quadrilateral are 2 and 5 and the angle 
between them is 60°. If the area of the 
quadrilateral is 4 V3, then the remaining two 
sides are 


(a) 2, 3 (b) 1,2 
(c)3, 4 (d) 2, 2 
If ina A ABC, a’ cos’ A =b" +c’ then 
T T tT 
(aA<z (b) 7 <A<z 
n _= 
()A>> (@)A=5 


. Ina A ABC, the tangent of half the difference 


of two angles is one third the tangent of half 
the sum of the two angles. The ratio of the 
sides opposite the angles are 

(a) 2:3 (b) 1:3 

(c)2:1 (d)3:4 

If p}, P2, P3 are altitudes of a triangle ABC 
from the vertices A, B, C and A, the area of 
the triangle, then p; | +p; a P3‘ is equal to 


a 2" 








S—C s 
Oler (+ 
If the median of AABC through A is 
perpendicular to AB, then 
(a) tan A+tan B=0 
(b) 2 tanA+tan B=0 
(c) tanA+2 tan B=0 
(d) None of these 
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43. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 
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In a _ triangle ABC,cosA+cos B+ cos 
C=3/2, then the triangle is 

(a) isosceles (b) right angled 

(c) equilateral (d) None of these 


. If A;A,A3...A, be a regular polygon of n 








: 1 1 1 

d d —— 
sides an A\Ay AA; “ana e , then 
(a)n=5 (b)n=6 
(c)n=7 (d) None of these 


If p is the product of the sines of angles of a 
triangle, and q the product of their cosines, the 
tangents of the angle are roots of the equation 
(a) qx — px +(1+q)x—p=0 

(b) px’ — qx" +(1+p)x-q=0 
(c)(1+q)x —px +q4x-q = 0 

(d) None of these 

Ina AABC, tan A/2 = 5/6 

and tan C/2 = 2/5 then 

(a) a, c, b are in A.P. 

(b) a, b, c are in A.P. 

(c) b, a, c are in A.P. 

(d) a, b, c are in G.P, 

In a triangle, the line joining the 
circumcentre to the-incentre is parallel to BC, 
then cos B+ cos C= 

(a) 3/2 (b) 1 

(c) 3/4 (d) 1/2 

If the angles of a triangle are in the ratio 1 : 2 
: 3, the corresponding sides are in the ratio 


(a)2:3:1 (b) V3::2:1 
(c)2:V¥3:1 (d) 1: V3 :2 

Ina AABC, acotA+bcotB+ccot C= 
(a)r+R (b)r-—R 

(c) 2(r+R) (d) 2(r—R) 


In a triangle, the lengths of the two larger 
sides are 10 and 9. If the angles are in A.P., 
then the length of the third side can be 

(a) 5+ V6 (b) 3 V3 

(c) 5 (d) V5 +6 

In a triangle, a +b'+¢? = cat+ab v3. 
Then the triangle is 

(a) equilateral 

(b) right angled and isosceles 


(c) right angled with A = 90°, B = 60°, C = 30° 


(d) None of the above 


52. 


53. 


54. 


55. 


56. 


57, 


58. 


Objective Mathematics 


Three equal circles each of radius r touch one 
another. The radius of the circle touching all 
the three given circles internally is 


(a) (2 +V3) r (oy 253) : 
(2-13) . 
O~R # (d) (2-3) r 


In a triangle ABC; AD, BE and CF are the 
altitudes and R is the circum radius, then the 
radius of the circle DEF is 

(a) 2R (b)R 

(c) R/2 (d) None of these 

A right angled trapezium is circumscribed 
about a circle. The radius of the circle. If the 
lengths of the bases (i.e., parallel sides) are 
equal to a and b is 








(a)a+b (b) ra 
() att (d)la—b| 


If a,b,c,d are the sides of a quadrilateral, 
a+b +c? is 


then the minimum value of Zz 

(a) 1 (b) 1/2 

(c) 1/3 (d) 1/4 

If r,;,72,7r3 are the radii of the escribed 


circles of a triangle ABC and if r is the radius 
of its incircle, then 
Py 273-1 (1yPg + Mors + 137;) is equal to 


(a) 0 (b) 1 

(c)2 (d) 3 

rina ABC + an€ ee. + — then 
c a be ab 


the trangle is 


(a) right angled (b) isosceles 
(c) equilateral (d) None of these 
A triangle ABC exists such that 


(a) (b+c+a)(b+c-—a) = She __ 
(b) the sides are of length ¥19, V38, V116 
Bint, @tidiega—ib7 
ST al in 

- bh c 
“B-C : ; “B+C 
5 |= Gin B + sin ©) cos| = | 


. 4 





(c) =0 








(d) cos 
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59. The ratio of the areas of two regular octagons 60. In a triangle ABC right angled at B, the 


which are respectively inscribed and 
circumscribed to a circle of radius r is 
19 ~ 2 
ea b = 
(a) cos 8 (b) sin 7 
20 20 
(c) cos g (d) tan 3 


inradius is 

(a) AB+ BC-—AC 
(b) AB+AC- BC 
cy Ete AC 


(d) None of these 


MULTIPLE CHOICE -— ll 


Each question, in this part has one or more than one correct answer (s). For each question, write the 
letter(s) a, b, c, d corresponding to the correct answer (s). 


61. If ina triangle ABC, ZB = 60 then 
(a) (a - b)- =c’—ab 
(b) (b--c)’ =a" —be 
(c) (c -- a)" =b’—ac 
(d) a+b? + =2b’+ac 
62. Given an isosceles triangle with equal sides 
of length b, base angle a@<1/4.r the radii 


and O,/ the centres of the circumcircle and 
incircle, respectively. Then 


(a) tan A =a/b (b) tan B= b/a 


3 


(c) cos C=0 (d) tan A + tan B=" 


(e) sin? A + sin’? B+ sin? C=2 


. There exists a triangle ABC satisfying 


(a) tanA+tan B+tan C=0 
_ sin B _ sin C 


(c) (a+ by =c'+ ab and V2 (sin A + cos A) = 3 








: V3 +1 
(a) R=— b cosec o (d) sin A +sin B= 5 »cos A cos B=——- 
(b) A = 2b” sin 20 is e sin B 
(o) ra ett bsin 20 __ 67. Ina AABC, 2eos{ “5 } ae 
2 (1+ cos @) \ ) (a +c —ac) 
a bcos (30/2) Then 
(aieis 2 sin a& cos (0/2) (a) B=n/3 
63. In AABC, A = 15°. b = 10V2 cm_ the (b) B=C 
value of ‘a’ for which these will be a unique (c) A, B, Care in A.P. 
triangle meeting these requirement is (d)B+C=A 
(a) 10 V2 em (b) 15cm 68. If in A ABC, 
(c)5(V3 +1)cm_ (d) 5 (V3 -- 1)cm acosA+bcosB+ccosC _ atb+t+e 
1 asinB+bsinC+csinA OR 
ae eee a ae ee z= then the triangle ABC is 
the value of angle C (a) isosceles (b) equilateral 
(a) can not be evaluated (c) right angled (d) None of these 
(b) tan iy (eal (c) tan, l [ = 69. In a triangle ABC. AD is the altitude from A. 
{ 40 | 40 | 7 ¢ abc 
tP Given b > c, ZC = 23° and AD = ——+ 
(d) 2 tan” l 9 = | (e) None of these b-c 
then ZB = 
65. If tan A, tan B are the roots of the quadratic (a) 53° (b) 113° 
abx’ —c x+ab=0, where a.i.c are the (c) 87° (d) None of these 


sides of a triangle, then 
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70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 
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If a,b and c are the sides of a triangle such 
that b.c = 22, then the relation is a, 
Nand A is .......... : 

(a) C>2AsinC/2 (b)b>2A sin A/2 
(c)a>2XsinA/2 (d) None of these 

Ina AABC, tan C< 0. Then 

(a) tan A tan B< 1 

(b) tan A tan B> 1 

(c) tanA+tanB+tanC<0 

(d) tan A+tan B+tanC>0 

If the sines of the angles A and B of a triangle 
ABC satisfy the equation 
ox -c (a+ b) x + ab =O, then the triangle 
(a) is acute-angled 

(b) is right-angled 

(c) is obtuse-angled 

(d) satisfies sin A + cos A = (a+ b)/c 

In a AABC tanA and tanB satisfy the 
inequation V3 x? — 4x43 <0 then 

(aa +b? +ab>c* (b)a +b’ -ab<c’ 

(c) ath >c (d) None of these 

If A, B, C are angles of a triangle such that 
the angle A is obtuse, then tan B tanC < 

(a) 0 (b) 1 

(c)2 (d) 3 

If the sines of the angles of a triangle are in 
the ratios 3 : 5 : 7 their cotangent are in the 
ratio 


(a)2:3:7 (b) 33 :65:-15 
(c)65:33:-15  (d) None of these 
For a triangle ABC, which of the following is 
true ? 
gag EB pcos C 

a b € 








cosA cosB cosC a Seah ae” 
(6) Gammcies  S eceaene 
om sinA  sinB | sin CoS 
i b ‘OR 
@) eS me See are 
a b Cc 
Let f(x+y) =f (x). f(y) for all x andy and 


f (1) =2. If ina triangle ABC, 

a=f (3), b=f(1)+f(3),c=f(2) +f (3), then 2A = 
(a)C (b) 2C 

(c) 3C (d) 4C 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


Objective Mathematics 


If sides of a triangle ABC are in A.P. and a is 
the pe side, then cos A equals 
2a 4c —3b 
@) Car 
c 


o==— a nb (d) None of these 


If the aoe of a triangle are in the ratio 2 : 3 
: 7, then the sides opposite these angles are in 
the ratio 


(a) V2 :2:V3 +1 (b) 2: V2: V3 +1 





fy Ee Oe: ee 
In a AABC, b’ +c’ = 1999a’, then 
cotB+cotC _ 
cotA 
| 
() 999 (b) os 
(c) 999 (d) 1999 
There exists a triangle ABCsatisfying the 


conditions 

(a)bsinA=a, A< 1/2 

(b) bsn A>a, A>n/2 

(c)bsinA>a, A<m/2 

(d) bsinA<a, A<2/2, b>a 

If cos (0 — &), cos 8, cos (6+ &) are in H.P., 
then cos 8 sec &/2 is equal to 


(a) -1 (b) - V2 
(c) Y2 (d)2 
If sin B is the G.M. between sin & and cos a, 


then cos 28 is equal to 


(a) 2 sin ‘faa (b) 2 cos ae o. | 


j 


Fie 


4 (d) 2 sin ‘Ere 
If J is the median from the vertex A to the 
side BC of a A ABC, then 

(a) 4? = 2b +2¢ -a 

(b) 4P =b+c7+2becosA 

(c) 4P =a’ + 4becosA 

(d) 47 = (2s a)’ ~ 4bc sin’ A/2 
If ina A ABC, 7, *:21r9 = 373, then 
(a) a/b =4/5 

(b) a/b = 5/4 

(c) aAc = 3/5 

(d) a/c = 5/3 


(c) 2 cos” 
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Properties of Triangle 


86. 


Ina AABC, 2 cosA =~ and 2" * is a 


solution of equation x’—9x+8=0, then 
AABC is 
(a) equilateral 


sin B 
i 


(b) isosceles 


263 


89. If in an obtuse-angled triangle the obtuse 


angle is 32/4 and the other two angles are 
equal to two values of @. satisfying 


atan8+bsec@=c, when 1b1<V(a° +e’) , 


then a’ —c’ is equal to 


(c) scalene (d) right-angled (a) ac (b) 2ac 
87. If SA S Sin(4~8) then a’, b,c” are in (c) a/c (d) None of these 
sinC sin (B— C) 90. In a AABC,A-:n/3 andb:c=2:3. If 
(a) A.P. (b) G.P. V3 
(c) H.-P. (d) None of these tan @ = i? 0<@=:7/2, then 
88. In a AABC,A:B:C=3:5:4. Then (a) B=60°+0 (b) C= 60° +0 
a+b+c V2 is equal to (c) B=60° -@ (d) C=60° -0 
(a) 2b (b) 2c 
(c) 3b (d) 3a 
Practice Test 
M.M. : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
1. If A, Aj, Ag, Ag are the areas of incircle and inradius 
the ex-circles of a triangle, then (c) R% > abe 
1 1 Te atb+c 
VA, * VAnp VAs (d) AABC is right angled if r + 2R = s where s 
2 1 is semi perimeter 
(a)- a (b) Wr (e) None of these 
(ce) se (a) 3 
) OVA VA 5. Ina triangle ifr, > re > rg, then 
2. In any AABC (ada >b>ec (bla <b<e 
(sin?A+sinA+1). (Ja>b&b<cd@a<b&b>c 
Tl ( om A is always greater 6. If there are only two linear functions 
that fand g which map [1, 2]-on [4, 6] and in a 
(a)9 (b) 3 AABC, c =f() +g (1) and a is the 
(c) 27 (d) None of these maximum value of r’, where r is the 
3. If A is the area and 2s the sum of three distance of a variable point on the curve 


sides of a triangle, then 


2 2 
s s 
(a)A < 3x3 (b)a < ry 
af 
(c)A > a (d) None of these 
-In AABC, which of the following 


statements are true 

(a) maximum value of sin 2A + sin 2B + sin 2C 
is same as the maximum value of 
sinA+sinB+sinC 

(b) R > 2r where RF is circumradius and r is 


xo + y’ -xy=10 from the origin, then 


sin A : sin C is 


(a) 1:2 (b) 2:1 
(ec) 1:1 (d) None of these 
sinA sin (A - B) 


7% In a triangle "a an (BC) 


(a) cot A, cot B, cot Cin A.P. 
(b) sin 2A, sin 2B, sin 2C in A.P. 
(c) cos 2A, cos 2B, cos 2C in A.P. 
(d)asinA, bsinB, csinCinA.P. 
8. If in a AABC sin C+cos C+sin (2B + C) 
— cos (2B +C) = 2 V2, then AABC is 
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264 Objective Mathematics 
(a) equilateral (b) isosceles 10. Ina triangle ABC, Va + Vb - Vc is 
(c) right angled (d) obtuse angled (a) always positive 
9. The radius of the circle passing through the (b) always negative 
centre of incircle cf AABC and through the (c) positive only when c is smallest 
end points of BC is given by (d) None of these 
(a) (a/2) cosA (b) (a/2) sec A/2 
(c) (@/2) sinA (d) a sec A/2 
Record Your Score 
Max. Marks 
1. First attempt 
2. Second attempt a 
3. Third attempt 
Answers 
Multiple choice-! 
1. (c) 2. (c) 3. (c) 4. (a) 5. (a) 6. (d) 
7. (a) 8. (a) 9. (b) 10. (c) 11. (b) 12. (a) 
13. (a) 14. (a) 15. (a) 16. (b) 17. (a) 18. (c) 
19. (c) 20. (c) 21. (a) 22. (c) 23. (c) 24. (a) 
25. (a) 26. (a) 27. (b) 28. (a) 29. (c) 30. (c) 
31. (a) 32. (c) 33. (b) 34, (a) 35. (a) 36. (b) 
37. (b) 38. (a) 39. (c) 40. (c) 41. (c) 42. (c) 
43. (c) 44, (c) 45. (a) 46. (a) 47. (b) 48. (d) 
49. (c) 50. (a) 51. (c) 52. (b) 53. (c) 54. (b) 
55. (c) 56. (a) 57. (a) 58. (d) 59. (c) 60. (c) 
Multiple Choice—Il 
61. (c), (d) 62. (a). (c),(d) 63. (a), (d) 64. (b), (d) 65. (a), (b), (c), (d), (e) 
66. (c), (d) 67. (a), (c) 68. (b) 69. (b) 70. (c) 71. (a), (c) 
72. (b), (d) 73. (a), (b) 74. (b) 75. (c) 76. (b), (c) 77. (a) 
78. (b) 79. (a), (c), (d) 80. (a) 81. (a,) (d) 82. (b), (c) 83. (a), (c) 
84. (a), (b), (c), (d) 85. (b), (d) 86. (a) 87. (a) 88. (c) 
89. (b) 90. (b) 
Practice Test 
1. (b) 2. (c) 3. (a) 4. (a), (b), (c), (d) 5. (a) 
6. (c) 7.(a), (c),(d) 8. (b), (c) 9. (b) 10. (a) 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 


HEIGHTS AND DISTANCES 





§ 31.1. If O be the observer's eye and OX be the horizontal line through O. If the object Pis at a higher 
level than O, then angle POX = 6 is called the angle of elevation. 


If the object P is at a lower than O, then angle POX is called the angle of depression. 


P Horizontal line 





Horizontal line 





Fig. 31.1. 
§ 31.2. Properties of Circle 






(i) | Angles of the same segment of a circle are equal 
ie., ZAPB = ZAQB = ZARB 
(ii) Angles of alternate segment of a circle are equal 
(iii) If the line joining two points A and B subtend the greatest 
angle a at a point P then the circle, will touch the straight 
line, at the point P. 





Fig. 31.4. Fig. 31.5. 
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(iv) The angle subtended by any chord on centre is twice the angle subtended by the same chord on 
any point on the circumference of the circle. 


P 





Fig. 31.6. 
A 
§ 31.3. The following results will be also useful in solving 
problems of Heights and Distances 
(i) Appollonius Theorem : 
if in a triangle ABC, AD is median, 
then B = c 
AB? + AC? = 2 (AD? + BD’) —— 
(ii) m-n Theorem : mgseehs 
if BD: DC = m:nthen A 
(m+n)cot® = mcota — ncotB “Fe 
or (m+n)cot@ = ncotB - mcotC. 
(iii) Angle Bisector : 
if AD is the angle bisector of “ BAC 
BD AB en mr c 
De 2 PAG i 
Fig. 31.8. 
Be ae! A 
, ? ae LIN 
(iv) The exterior angle is equal to sum of interior opposite 
angles. 
(v) Always remember that if a line is perpendicular to a plane, 
then its perpendicular to every line in that plane. 
B c 
Remember : g. Fig. 31.9. 
V2 = 1-412, v3 = 1-73, a5 = 07, } 1-15, i 0-87, n = 3-14, 
‘c v3 2 
; = 157, 2 = 1, n° = 987, e = 2718, : = 0.2183, logioe = 0.4343, 
loge m = 0-4972; loge 10 = 2:303; loge x = 2:303 logio x. 
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MULTIPLE CHOICE -1 
Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 


answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. An isosceles triangle of wood is placed in a the angle of elevation is 30°, the height of the 


vertical plane, vertex upwards and faces the 
sun. If 2a be the base of the triangle, A its 
height and 30° the altitude of the sun, then 
the tangent of the angle at the apex of the 
shadow is 











2ah V3 2ah V3 
as oS 
Rea 3h" +a 
(c) + ne (d) None of these 
—-a 


. As seen from A, due west of a hill HL itself 
leaning east. the angle of elevation of top H 
of the hill is 60°; and after walking a distance 
of one kilometer along an incline of 30° to a 
point B, it was seen that the hill LH was 
printed at right angles to AB. The height LH 
of the hill is 


1 = 
(a) a km (b) V3 km 
(203. kn (d) = path 


. A tower subtends angles 6,20 and 36 at 3 
points A,B,C respectively, lying on a 
horizontal line through the foot of the tower 
then the ratio AB/BC equals to 





sin 30 sin 8 
OG A (b) in 30 
cos 38 tan 8 
(c) cos 8 (d) tan 39 


-ABC is a triangular park with 
AB = AC = 100 metres. A clock tower is 
situated at the mid point of BC. The angles of 
elevation of the top of the tower at A and B 
are cot | 3.2 and cosec | 2.6 respectively. 
The height of the tower is 

(a) 16 mt (b) 25 mt 

(c) 50 mt (d) None of these 

. From a station A due west of a tower the 
angle of elevation of the top of the tower is 
seen to be 45°. From a station B, 10 metres 
from A and in the direction 45° south of east 


toweris __ 
(a) 5 V2 (VS + 1) metres 
(b) 2 metres 


(c) 5(08 sal} metres 


(d) None of these 


. A tree is broken by wind, its upper part 


touches the ground at a point 10 metres from 
the foot of the tree and makes an angle of 45° 
with the ground. The entire length of the tree 
is 

(a) 15 metres 

(b) 20 metres _ 

(c) 10 (1+ V2) metres 


, ip 
(d) 10! 1+ +3, metres 
| 2 


. A person towards a house observes that a 


flagstaff on the top subtends the greatest 
angle 8 when he is at a distance d from the 
house. The length of the flagstaff is 


(a) 5 dtané (b) dcot 8 


(c) 2d tan 8 (d) None of these 


. A tower and a flag staff on its top subtend 


equal angles at the observer’s eye. if the 
heights of flagstaff, tower and the eye of the 
observer are respectively a, b and h. then the 
distance of the observer's eye from the base 
of the tower is 


(aya fa+b-2h 





ath 

(by b [$22= 2h | 
{ a--h) 
8 (ath, 


(d) None of these 


. The angle of clevation of the top of a tower 


from a point A due south of it, is tan” ' © and 
that from B duc cast of it, is tan” | 7-5. If A is 
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10. 


11. 
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the height of the tower, then AB = AA, 
where A~ = 

(a) 21/700 (b) 42/1300 

(c) 41/900 (d) None of these 

A ladder rests against a wall at an angle o to 
the horizontal. If foot is pulled away through 
a distance a, so that it slides a distance b 
down the wall, finally making an angle B 
with the horizontal. Then 


tan ae = 
(a) b/a — (b) a/b 

(c)a—b (d)at+b 

Two rays are drawn through a point A at an 
angle of 30°. A point B is taken on one of 


MULTIPLE CHOICE -Il 


Each question, in this ‘part, has one or more than one correct answer(s). For each question, write the 
letters(s) a, b, c, d corresponding to the correct answer(s) : 


13. 


14. 


15. 


A person standing at the foot of a tower 
walks a distance 3a away from the tower and 
observes that the angle of elevation of the top 
of the tower is & . He then walks a distance 
4a perpendicular to the previous direction 
and observes the angle of elevation to be 8. 
The height of the tower is 

(a) 3a tan o (b) 5a tan B 

(c) 4a tan B (d) 7a tan B 

A tower subtends an angle of 30° at a point 
on the same level as the foot of the tower. At 
a second point, # meter above the first, the 
depression of the foot of the tower is 60°, 
horizontal distance of the tower from the 
point is 


(a) h cot 60° (b) ; h cot 30° 


(c) 7 h cot 60° (d) h cot 30° 


The upper (3/4)th portion of a vertical pole 
subtends an angle tan‘ (3/5) at a point in 
horizontal plane through its foot and distant 
40 m from it. The height of the pole is 

(a) 40m (b) 160 m 

(c) 10m (d) 200 m 


12. 


Objective Mathematics 


them at distance a from the point A. A 
perpendicular is drawn from the point B to 
the other ray, another perpendicular is drawn 
from its foot to AB, and so on, then the length 
of the resulting infinite polygonal line is 


(a)23.a (b) a (2+ V3) 
(c) a (2-73) (d) None of these 


From the top of a cliff h metres above sea 
level an observer notices that the angles of 
depression of an object A and its image B are 
complementry. if the angle of depression at A 
is 8, The height of A above sea level is 

(a) h sin 8 (b) h cos 8 

(c) h sin 20 (d) h cos 28 


16. The angles of elevation of the top of a tower 


17. 


18 


19. 


from two points at a distance of 49 metre and 
64 metre from the base and in the same 
straight line with it are complementry the 
distances of the points from the top of the 
tower are 

(a) 74-41 (b) 74-28 

(c) 85-04 (d) 84-927 

The angle of elevation of the top P of a pole 
OP at a point A on the ground is 60°. There is 
a mark on the pole at Q and the angle of 
elevation of this mark at A is 30°. Then if 
PQ = 400 cm 

(a) OA = 346-4 cm 

(b) OP = 600 cm 

(c) AQ =400 cm 

(d) AP = 946-4 cm 

ABCD is a square plot. The angle of 
elevation of the top of a pole standing at D 
from A ox C is 30° and that from B is @ then 
tan @ is equal to 


(a) V6 (b) 1/V6 
(c) V3 /V2 (d) ¥2/V3° 


If a flagstaff subtends the same angle at the 
points A,B,C,D on the horizontal plane 
through the foot of the flagstaff then 
A, B, C, D are the vertices of a 
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(a) square (b) cyclic quadrilateral 


269 


foot of the tower are O, 20, 30 respectively. 


(c) rectangel (d) None of these If AB =a, the height of the tower is 
20. The angle of elevation of the top of a T.V. (a)a ee (b)a sin a 
tower from three points A, B, C in a straight (c) a sin 20 (d) asin 3a 
line, (in the horizontal plane) through the 
Practice Test 
M.M. : 10 Time : 15 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
1. From the top of a building of height h, a (a) 5 "= (b) 2m 

tower standing on the ground is observed to 2 2 
make an angle 0. If the horizontal distance (c) 4m (d) None of these 


between the building and the tower is h, 
the height of the tower is 
(ay 2h sin 8 
sin 6 + cos 6 
2h tan 8 
1+tan 6 
2h 
1+cot 8 
2h cos 8 
(d) sin 6+ cos 6 
. From the top of a light house, the angle of 
depression of two stations on opposite sides 
of it at a distance a apart are o and f. The 
height of the light house is 


(a) a tan a@ tan B (b) a cot a cot B 


(b) 


(c) 


tan a +tan B cot a+ cot B 
a a 
(e) cot a + cot B (d) cot a cot B 


. A vertical lamp-post, 6m high, stands at a 
distance of 2m from 2m from a wall, 4m 
high. A 1.5m tall man starts to walk away 
from the wall on the other side of the wall, 
in line with the lamp-post. The maximum 
distance to which the man can walk 
remaining in the shadow is 


Record Your Score 


1. First attempt 


. The angle of elevation of the top of a tower 
standing on a horizontal plane, from two 
points on a line passing through its foot at 
distances aandb_ respectively, are 
complementary angles. If the line joining 
the two points subtends an angle 6 at the 
top of the tower, then 





: a--b 
(a) sin@="— 
(6) tan 9 = 2422 

a-b 
Uy aod 
a-b 
(a) corO aes 
a-b 


. Aman standing between two vertical posts 
finds that the angle subtended at his eyes 
by the tops of the posts is a right angle. If 
the heights of the two posts are two times 
and four times the height of the man, and 
the distance between them is euqal to the 
length of the longer post, then the ratio of 
the distances of the man from the shorter 
and the longer post is 
(a)3:1 (b) 3:2 
(c)1:3 (d)2:3 


Max. Marks 


must be 100% 


2. Second attempt 
3. Third attempt 
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Multiple Choice -1 


1. (a) 2. (d) 
7. (c) 8. (b) 
Multiple Choice — Il 
13. (a), (b) 14. (a), (b) 
19. (b) 20. (c) 


Practice Test 


1. (a), (b), (c) 2. (a), (©) 


Answers 
3. (a) 4. (b) 
9. (c) 10. (b) 
15. (a), (b) 16. (a), (c) 
3. (a) 4. (a), (d) 


Objective Mathematics 
5. (d) 6. (c) 
11. (b) 12. (d) 


17. (a), (b),(c) 18. (b) 


5. (a), (c). 
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VECTORS 





1. Linearly Independent Vectors : 


we D> a e 3 8 3 
A set of vectors a1, a2, ... , an is Said to be linearly independent iff 
> > 
Xai + xX2a2+...+Xnan = 0 > x1 =X =... =XV=0 


2. Linearly Dependent Vectors : 


A set of vectors ay C ap 5 ode: an is said to be linearly dependent iff there exists scalars x; , x2, ... , Xn not 
all zero such that 


=> = => 
X{aj + xXea@2+...+Xnan = 0. 
3. Test of Collinearity : 


(i) Two vectors a’and b’are collinear <> a’= Ab’ for some scalar A. 
(ii) Three vectors a’, b’, care collinear, if there exists scalars x, y, zsuch that 
xa’+ yo’+ zc’ = 0, where x+ y+z=0; 
> > 
Also the points A, B, Care collinear if AB = 4 BC for some scalar A. 
4. Test of Coplanarity : 


(i) Three vectors a’, b’, care coplanar if one of them is a linear combination of the other two if there 
exist scalars x and y such that c= xa't yb 
(ii) Four vectors a, b’, c’, d’are coplanar if 4 scalars x,y, Z, wnot all zero simultaneously such that 
xa+yb+ze +wd = Owherex+y+z+w = 0. 


5. Scalar or Dot product : 


The scalar product of two rectors. a’andb is given by 
> are 
a.b = 1a'llb’Ilcos@ (0<@6< 7) 
where @ is the angle between a’andb’. 
Properties of the Scalar product : 
i aay 2 
()a.a=la le = a 
~ — ? o>. T?. te? 
(ii) Two vectors a andb make an acute angle if a .b >0, an obtuse angle if a.b < 0 and are 
inclined at a right angle if ab =0. 








ena ae i «és BB. 

(iii) Projection of a onb’ = 3 =I 
ie) 

aS is a b? 

(iv) Projection ofb’ ona = a 
a 


(v) Components of r in the direction of a’and perpendicular to a’ are 


—- 35> : > 
f.8 a. and r |= le respectivel 
al? 2 hve % 
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(vi) If in tand ‘kare three unit vectors along three ee perpendicular lines, then 


belies Bets k. ® = tand‘. mit iw &.4 
(vil) Work done : If a force od acts at point A and siahTeede it to the nin B then the work done by the 
Beg FisF. AB. 
(viii) Ifa’ = a; t+a2f+a3h and b= bs T+ bo} + ba R then 
a’. b’ = atbi+ aobo + asba 


andla‘l = Vaf+af+aé, 


ee 
lb’l = V(bf + bf + b&) 
if angle between a’ and b’ is @ then 
cess ap + aob2 + agbg 
Via? +ar+ af) VbP + bf + b&) 
(ix) (a’+b}. (a’—b) = = 


(a a+b) =a a b’ 
6. Vector or Cross Product : 


The vector product of two vectors a’andb’is given bya’xb’ = la llb Isin@ n, ( < © < nm) where @ 
is the angle between a’and b’, nis the unit vector perpendicular to a’ and b’. 
Properties of the Vector Product : 


()axb =-—bxa (he, axb # bxa) 
(ii) a’xa’ = 0 
(iii) (a’x by? = ab? — (@’. bd}? 


a 


(iv) Ifa’ = ar f+ aof+ agkandb’ = bi 1+ bz T+ bs Rthen 
a) A 


Bs J 
axb’=|a1 a a3 
by bo bg 
(v) The vector perpendicular to both a’and bis given by a’xb’. 
(vi) The unit vector perpendicular to the plane of a’and b’is 
axb’ 
laxb'l 
and a vector of magnitude A perpendicular to the plane of (a’and b’or b’and a) is 
= 
| A(@’xb) 
i —s = 
zk la xb 
(vii) If T, J, are three unit vectors along three mutually perpendicular lines, then 
ix i = x f= Rx k = 0& 
tx} = k xk = 7, kx4 
(viii) If a’and b’are collinear then 
a x b = 0. @, b’ #0) 
(ix) Moment : The moment of a force F’ applied glug A ale the point Bis the vector BA x FP. 
(x) (a) The area of a triangle if adjacent sides are a a’and b’is given by 


tia xb 
Py ax 
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(b) The area of a parallelogram if adjacent sides are a and b is given by 
lax b’| 
(c) The area of a parallelogram if diagonals are © and d’is given by 


= Zl ex rial 


7. Scalar Triple Product : 


If a’, b’and c’be three vectors, there (a’xb) . c’is called the scalar triple product of these three vectors. 


Note : The scalar triple product is usually written as (@ x b) co = [ab b e”| or la’, b’, 0") 
Properties of scalar Triple product : 


(i) a’. (b b x6} = (axb).c 


(i) [ab ¢ ]=(b¢ a]=[c ab]=-[bac]=-[eba]=-[acb)] 
(iii) If A is a scalar then 
[\a,b,e]=Ala,b,c] 
(iv) Ifa = ay Rea e es k, ee by i+ bo }+b3 Kande = ct co 1+03 % then 
‘ a 8 & 
lab c]=axb.c=|]b, be bg 
C1 G2 & 
(v) The value of scalar triple product, if a of its vectors are equal, is zero. 


1é., fa bb lt 

(vi) lab’ ci+¢2] = [ab c]+ lab 3) 

: (vii) The volume of the parallelopiped whose adjacent sides are represented by the vectors a’, b’ and 

c Is la” b'c "] 

(viii) The volume of the tetrahedran whose adjacent sides are represented by the vectors a’, b’and Cis 
4 a b° e | 

(ix) The volume of the triangular prism whose adjacent sides are represented by the vectors a’, b’and 
oiss [a be]. 

(x) If [a” b’ c o"} = 0 < a’, b’and ¢’are coplanar. 

(xi) Iffa’ be] = ie ab] +[dbc]+[(dc a] a,b,c andd are coplanar. 

(xii) Three vectors a’ ; b’, C forma right handed or left handed system according as 


[a b’c]>or<0 
Sb D7 DD 
wees: spk oP eo oy oe 
(xm)[a b c][uvw]l=|J/a.v b.v c.v 
ee ee eS 
a.w b.w c.w 

Aitar -> > => 


(xiv) [a’, b’+d’,c +r] = [ab lab rit+ladej+[a ary 


— 


8. Vector Triple Product 


The vector triple product of three oe a’, b’andc "is the vector a’x (b’ x 0}. 
and a’x (b ee (a. ejb -(a. bjc” 
Also (axb)xc’ =(a.¢}b -(b.cja’ 
clearly a’x (b’x ¢} # (@’x b} xc’: in general. 
. os = > -. <>. 0 Ped >. % . 3 -> => 
Equality holds if either a orb orc is zero orc is collinear with a orb is perpendicular to both a andc . 
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9. Scalar product of four Vectors 








Ifa’, b’, c id are four vectors, the products (a a’xb)- (xd) is called scalar prodycts of four vectors. 
a.c b.c 
ie., (a. xb)-(c ce xd = 
ed) ee a 
This relation is known as Lagrange’s Identity. 
10. Vector pe of four Vectors 
If a’, ey d’are four, vectors, the products | @’ x b) x (cr x d) i is called vector products of four vectors. 
1é., (@xb)x(exd) = [4.5 ‘dje-[a b eld 
Also, (axb)x(exd) = [a cd]b-[bc dja. 


An expression for any vector r , in space, as a linear combination of three non coplanar vectors 
>= => 
a,b,c. 


aio ae Tae te In Se ee 

—> [rbcJa+[re Jb+[r ab Jc 
es a 
fa bc] 


11. Reciprocal System of Vectors 


Ifa’, b’, be any three non-coplanar vectors so that [a’ b’ c’] #0, then the three vectors a,b? 


defined by the equations 





ee bx er cxa > axb’ 
[abc]. la bc]. lane] 
~~ -- hc 
are called reciprocal system of vectors to the vectorsa ,b’,c . 
Properties of Reciprocal System of Vectors 
() aa wie al nel) rig te al 
(ii) a’. Coon ee a’=0 
(ii) [a bb’ e’}f[a’s’ ce] =1 
> ac ce? eee =: ee 
=. b’xc > c’xa > a’xb 
(v) a =o pO = ee Ae OH ae 
a’,b’,c’] (a Gb3 cs! fax bEeic: 
(v) The system of unit vectors t, 7, is its own reciprocal. 
’ ma AA _A tv — 
Le., t=, j= j and 


APPLICATION OF VECTORS TO GEOMETRY 


(1) Bisector of an angle : The bisectors of the angles between the lines r= xa andr = yb’ are 


given by | . 
=> a 
; {34 Ib’ | Os " 
‘+’ sign gives internal bisector and ‘—’ sign gives external age 
(2) Section formula: If a and b’ are the P.V. of Aand Band r be the PV. of the point P which divides 
to join of A and Bin the ratio m: nthen . 
rags mb + na’ 
mtn 
‘+’ sign takes for internal 
‘—' sign takes for external. 
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(3) If a’, b’, c’be the P.V. of three vertices of A ABC and r be the P.V. of the centroid of A ABC, then’ 
va a+b+c” 
3 


(4) Equation of straight line 

(1) Vector equation of the straight line passing through origin and parallel to b’ is given by oe tb’, 
where tis scalar. 

(ii) Vector equation of the straight line passing through a’ and parallel to b’ is given by r-a+tb, 
where fis scalar. 

(iii) Vector equation of the straiyht line passing through a’and b’is given by r’= a’+ t(b’— a) when tis 
scalar. 

(5) Equation of a plane 

(i) Vector equation of the plane through origin and parallel to b’andc is given by 


= + = 
r=sb+tc 

where s and tare scalars. 

(ii) Vector equation of the plane passing through a’ and paralel to b’andc’is givenbyr'=a+sb+te 
where s and tare scalars. 

(i) Vector equation of the plane passing through a, b andc is 

ae > 
r=(1-s-Hta+sb+tc 

where s and tare scalars. 

(6) Perpendicular distance of the line 

r= a’+ tb from the point P(P.V.c} 


_ le’ a) xb’! 
1b"| 
(7) Perpendicular distance of the plane i.e., ron from the point P(P.V. a) 
a's 
la.n—-pl 


(8) The condition that two lines r=a+tb ,andr = C+ ty d’ (where t and ty are scalars) are coplaner 
(they much intersect) is given by 
[a-c,b,d]=0 
(9) The shortest distance between two non intersecting lines (skew lines) 
> ~~ => isa 
r = ¢ +t d (where tand ¢; are scalars) is given by 
y=? — = 
bd. (a—c)} 
lb’xd"| 
—)> 
(10) Vector equation of sphere with centre a and radius pis 
lr-al=p 
nee 
(11) Vector equation of sphere when extremities of diameter being a , b is given by 
(Fa).(7-b) = 0 
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MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


The two vectors {a= 2P+j4+3k. B 
=4i-Aj+6K are parallel if A = 

(a) 2 (b) -3 

(c) 3 © (d)-2 
If|a+bl=la—bl, then 

(a) a'ts parallel to b’(b) aL b” 

()lat=1b1 (d) None of these 


. If a and b are unit vectors and 6 is the angle 





a~b 
between them, then 2 2 1S 
. 8 : 
(a) sin 2 (b) sin 8 
(c) 2 sin® (d) sin 20 





Li, +a2bY e320, latsa 1 hl=5, lcl=7, 


then the angle between a and bis 


(a) 7/6 (b) n/3 
(c) 2n/3 (d) 5/3 
5. If ar b? rad are -unit vectors such that 
— +, 
a+b+c=0, then the value of 
Sea wc wa diee Mie ee 2 
a.b+b.c+c.a is 
(a) 1 (b) 3 
(c) —3/2 (d) None of these 
> > el 
6. Vectors aandb are inclined at an angle 
0= 120°. If lal=1,1b1=2, 
a> - < 5 
then {(a+3 byx 3 a by}? is equal to 
(a) 225 (b) 275 
(c) 325, (d) 300 


nWicuy a 
. Ifa,b,c are vectors such thata. b=0 


and a+b =c then 
(a)lat+ibP=let? 
(b) lav =lbP+Ier 
(c) bP =lal+ler 
(d) None of these 


> >-9 
» If a,b,c are three non-coplaner vectors, 
—y 


then [axbbxe,cXal 

is equal to 
(a) 0 (b) [a2 bye] 
() [arb>c} (d)2[ar bec} 


Objective Mathematics 


9. Ifa,b.c are non- coplanay ies then 

a(bxe} , b” (ca), co *(bxa} AY dS to 

b’(cxad c. > ab) lie a. (bx a) 
(a) 0 (b) 1 
(c)2 (d) None of these 

10. If a. b> of are three non-coplanar unit vectors, 
then [abc] is 
(a)+1 (b) 0 
(c) +3 (d)2 

11. The value of cso that for all real x, the 
vectors cxt-65+3 x t+2j+2cx make 
an obtuse angle are 
(a)c <0 (b)0<c<4/3 
(c)—4/3<c<0 (d)c>0 

12. Ifa ; 6 and ¢ are three unit vectors, such that 
A la 
4+6+C is also a unitvectors 0,, 0, and 6, are 
an les between the vectors a ,b;b, C and 
c , arespectively, then among 0), 8, and 0, 





(a) all are acute angles 

(b) all are right angles 

(c) at least one is obtuse angle 
(d) none of these 


13. If Paik { are unit orthonormal vectors and oH 
: aA ES 
is a vector if axr=j,thena.ris 
(a) -1 (b) 0 
(c) 1 (d) None of these 
-> —a = 
14. If |at=3,lbl=4andla+bi=5, then 


ia-bi= 


(a) 3 (b) 4 
(c)5 (d) 6 
15. If (axb}?+(ab)°= 144 and | at=4, then 
Ibi= 
(a) 16 (b) 8 
(c) 3 (d) 12 
16. The projection of rey vector 2143 i ~2£ on 
the 1 T+ 2j+3 
(a) a (b) i 
fo} 4 (d) None of these 
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17. For non-zero vectors a> b” ” 
i(axb}.ct=1all bt eTholds iff 
(a) a? b= 0b” c= O(b) b” c=, ca=0 
(c)c. ae 0,a° be O(d)a’ Be b. ee a) 
18. If a is a unit vector such that 


19. 


21. 


22. 


23. 


24. 


ax(f+j+k)=f—k, then ae 
(ate fe2k) 

(b)} 

(yz (f+2f+2k) 

(d)t 


3.9 3 
Let a and b be two unit vectors and @ be the 


> =. ‘ 
angle between them, then a+b is a unit 


vector if 
(a) a= 1/4 (b) ©=1/3 
(c) a=2n/3 (d) a=n/2 
. Ifa+2b+3c=Oandaxb+bxc+cxals 
equal to A ( bx ©} then A= 
(a) 3 (b) 4 
(c) 5 (d) None of these 


If OA=f+3f—-2k and OB=3f+f-2k, 
then OC which bisects the angle AOB is 
given by 

(a)2i-2j-2f 

(b) 274+2j+2k 

()-2 1425-2 

(d)27+25-2k 

If azit+j+k,ba4it3j+4k 
_ * A ? 

c=itaj+Pk are linearly dependent 
vectors andlct = V3, then 


and 


(a)a=1,B=-1 (b)a=1,B=+1 
(c)a=-1,B=+1 (Ja = +1,8=1 

If a” by any vector, then 
lax? + laxjP+laxkP= 

(a) (ay (b) 2(a)" 

(c)3(a)’ (d) 0 


If the vectors ait+j+hk, T+bj+k and 





t+j+c yg c#1) are coplanar, then 
a, tol : 

the value of +75 tT~<'8 

(a) 1 (b)-1 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


277 


(c)2 (d) None of these 
For any vector x, the value of 
1x(Ax4)+)x(Axj)+ x (Ax k) is 
equal to 

> => 
(a) 0 (b)2A 
()-2 (4) None of these 

ers . 
If a, b. c and Pp, 3] r are reciprocal system 
ont 

of vectors, then ae p+bx 4 q+ ge ox r F equals 
(a) [a'b’c} () p+ qtr 

~> = + 
(c) 0 (d)at+b+c 
If 4 b and Care unit coplanar vectors, then 


the scalar triple product 
(2a-b 2b-c” 

(a) 0 (b) 1 

(c) -V3 (d) V3 


“>> = ’ 
Ifa, b,c are non-coplanar unit vectors such 
that 
bke}= Re b: 5 e 


then the angle between a a and bis 

(a) 1/4 (b) x/2 

(c) & (d) 32/4 

Let a (x) = (sin x) T+ (cos x) jand 

be)= (cos 2x) i+ (sin 2: 2x) be _two variable 
vectors (x € R), then a a (x) and bi (x) are 

(a) collinear for unique value of x 

(b) perpendicular for infinitely many values of x 
(c) zero vectors for unique yalues of x 

(d) none of these 

Let the vectors a. b cand d’ be such that 
(axb)x(cxd}=0" Let P,andP, be 
planes determined by the pairs of vectors 


20° —a 


ax(b 


a,bandc,d respectively. Then the angle 
between P, and P, 


(a) 0 (b) 2/4 
(c) t/3 (d) 2/2 
Let lat=1,1b1=2,lct=3 and 


al(btes,bL(ctad and ou(atb). 
-> — 

Then la +b+ ct is 

(a) V6 

(c) V14" 


(b) 6 
(d) None of these 
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32. 


tod 
td 


34. 


35. 


36. 


37, 


38. 


39. 
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If aand bare two vectors of magnitude 2 
inclined na any angle 60° then the angle 


between a a and a at bis 


(a) 30° (b) 60° 

py <a te) Hohe of these 
\EXD+(r- t) (rx +(e, r ire & 

is aor to 

(a)3r° (b)r” 

(c) 0” (d) None of these 


+S Se 
a,b,c are non-coplanar vectors andp ,q,r 
are defined as 


as - So > > 
ne bxc qe cxXa 2 axb 
[bec al ofea bi. [abet 


then (a+b). p+(bte).q+(ctajy.r’ 
is equal to 

(a) 0 (b) | 

(c)2 (d) 3 


Let a=27+}-2kandb=1+}. Ifc is a 


vector such that re on | om | eS ale 2V2 
—_> — 
and the angle between a x b and cis 30° then 


1¢ ax b} xclis equal to 
(a) 2/3 (b) 3/2 
(c)2 (d)3 


The number of vectors of unit length 
perpendicular to the vectors az (1, 1, 0) and 
b= (0, 1,1) is 


(a) | (b) 2 

(c)3 (d) infinite 

Le a and b” a nye veges such that 
a B°< 0 and 1a”, bi=lax bl, then angle 
between vectors a a& b. is 

(a) % (b) 71/4 

(c) m/4 (d) 30/4 


If d=2(axbj+p(bxev+v(cxa) and 
[a’b’e} = 1/8, then A+ + V = 

(a) d "(atb+e) (b) 2d (akbted 
ease F(a+b+C} (8a (atb +e) 
If a bandc- are any three vectors, 
ax(bxC =(aXx B)Xcif and only if 

—= 3 : 
(a) b amd c are collinear 


(b) a and care collinear 


then 


Objective Mathematics 


(c) aand bare collinear 

(d) None of these 

The position vectors of the points A, B. and C 
are i+j+k, 1+55-k and 2 1+35+5 { 
respectively. The greatest angle of the 
triangle ABC is 

(a) 90° (b) 135° 


(c) cos is (d) cos"! 2 ) 


> > 3 
Let a and b are two vectors making angle 6 
with each other, then unit vectors along 


: _ .. 
bisector ofa and bis 


40. 


41. 





ath 
mt Whe 2 cos 8 
at: (a+b) 
+ — 
Ce ee ae 
42. The volume of the tetrahedron whose 
vertices are with position vectors 


167+ 108, -~7-37+7k, 51] +k and 
Ti mo! kis 11 cubic units if A equals 


(a) - (b) 3 
are (d)-1 
43. If a Sos be three vectors such that 


> ay = 

a eB = c andb’x c’= a then 
=_— 

(a) a. die ,c are ticle in pairs 


wv 


(b)lai=Ibl=lel=1 
()lal=Ibl=lel# 1 
(@lai¢iblelel 


A vector a has components 2p and 1 with 
respect to a rectangular cartesian system. 
This system is rotated through a certain angle 
about the origin in the clockwise sense. If 


44, 


with respect to new system, a has 
components p+ 1 and 1, then 
(a)p = 0 

] 
(b)p = 1 Ong, =e 
()p=-lorp=5 


(d)p=1orp=~-1 
Ifa’and b are parallel then the value of 


(axb}x(exd) + (axcjx(b xd) is 


equal to 


(a) {((a xe}. b} a’ (b) ((b'xe}. ata 


45. 
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46. 


47. 


48. 


(c) {Ca xb} .c} d” (d) None of these 
ieix(r xt) + fx (7 xj) + xr xh 


=axb (a0, b+ 0), then 

—= > 

(ar =axb (br =2%2 xp 

()r = 0° (d) None of these 

Let ga bre a be three vectors such that a #0 

and axXb=2a xc, lal=lel=1, 

Ibi=4 and Ibxel=Vi5,_ if 

b-2c =Aa.Thend equals 

(a) 1 (b)- 1 

(c)2 (d)-4 

Let AD be the angle bisector of the angle A 


of A ABC, then 
AD = a AB +B AC , where 


_— — 
| AB | [AC | 
@) }=] See P= aa 
{AB +AC | | AB +AC | 
— — = => 
{AB 1+1AC | | AB 1+1AC | 
(b) O.=irem es ot per DI= ta 
|AB | 1 AC | 
— — 
1AC | | AB | 
C)e=—Se oae: Pa SO 
| AB 1+1AC | | AB 1+1 AC | 
LAB | LAC | 
Qdté=ssa-, 6 = S— 
1 AC | | AB | 


49. p 1+3 }+ 4k and Vqt + 4k are two vectors, 


50. 


51. 


where p,q > O are two scalars, then the 
length of the vectors is equal to 

(a) All values of ( p, q) 

(b) Only finite number of values of ( p, q) 

(c) Infinite number of values of ( p, q) 

(d) No value of ( p, q) 


The vectors p= 2h log; xjt a and 


q° =-3f+a log; xjt log; xk include an 
acute angle for 

(aja = 0 (b)a < 0 

(cla > 0 (d) no real value of a 

If rx @ x NtfxR (ax Jrkx 
@xb=.4@ DN @ | @ HR 
(a) -1 (b) 0 

(c)2 (d) None of these 


54. Let 
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=- 33 =a 
52. If a,b,c are position vectors of three 


non-collinear points A,B,C _ respectively, 
the shortest distance from A to BC is 


(aja’ lb’ cla’ 
(b) \ |e ay | £2 
: 


(c)lbeal 
(d) None of these 


a > 
53. If the non-zero vectors a and b are 


perpendicular to each other then the solution 
> 3 D>. 
of the equationr x a = bis 


(a)r’= xa + al siahx b} 
a:-a 





(b)r = xb se @ x b3 
()r'=x(a x b3 

(d) None of these 

OA =a, OB = 10a +26” and 
OC = where AandC are non-collinear 
points. Let p denote the area of the 
quadrilateral OABC, and let g denote the area 
of the parallelogram with OA and OC as 
adjacent sides. If p = kq, thenk = 

(a) 2 (b) 4 

(c) 6 (d) None of these 





o 


7) -> 
55. Let r;a,b and c be four non-zero vectors 


such that r-a’= 0, Ir x bi=Irilbi, 
> 4 -> -> —3>->. 

Ir x e l=: Irilelthenia 0 ci = 

(a) -1 (b) 0 

(c) 1 (d) 2 


56. Given a cube ABCDA,B,C,D, with lower 


base ABCD, upper base A,B,C,D, and the 
lateral edges AA,, BB,,CC, and DD, ; M 
and M, are the centres of the faces ABCD and 
A,B,C,D, respectively. O is a point on the 
line MM, such that 

~ = _ = => 

OA + OB + OC + OD = OM,, 


= —_— 
then OM = 210M, ifA = 
(a) 1/16 (b) 1/8 
(c) 1/4 (d) 1/2 
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58. 
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Let a, B’ and c be three non-zero and 
>-—> -> 
non-coplanar vectors and p,q and r be 
three vectors given by 
> 3 PP uT Oo 
p =a+b-2c,q 
and ;=a-4b+2c 
If the volume of the _parallelopiped 
determined by a. ; B and c’is V, and that of 
the parallelpiped determined by p q and r 
is V, then V, 4 Vv, = 
(a)3:1 (b) 7:1 
(c) 11:1 (d) 15:1 A 
A line L, passes through the point 37 and 
parallel to the vector — r+p+k and another 
line L, passes through the point i+j and 


23a =2b+0° 


MULTIPLE CHOICE -II 


Each question, in this part, has one or more than one correct answer (s). For each question write the letters 
a, b, c, d corresponding to the correct answer(s) 


61. 


62. 


63. 


If a vector r satisfies the equation 
rx(i+2j+k) = f—k, thenr 1s equal to 
(a)i+3j+k (b) 31+ 7f+3k 
(c)j+20+2 r+ {) where f is any scalar 

(d) i+ (t+3)j3+ { where t is any scalar 

If DA =a’, AB =b” and CB =ka’ 
where k > 0 and X, Y are the mid points of 
DB and AC respectively such that |al = 17 


and | XY | = 4, then k is equal to 

(a) 8/17 (b) 9/17 

(c) 25/17 (d) 4/17 

a’ and care unit vectors and 1b’ = 4 with 
=> — > = > 
a x b =2a xc. The angle between a 
and ¢ is cos”! (1/4). Then b’-2¢°= Xa, 
if Ais 
(a)3 
(c)-4 


(b) 1/4 
(d) - 1/4 


. If J be the incentre of the triangle ABC and 


a,b,c be the lengths of the sides then the 
— > —- 

forceaIA +bIB +cIC = 

(a) -l (b) 2 

(c) 0 (d) None of these 


59. 


60. 


65. 


66. 


67. 


Objective Mathematics 


parallel to the vector i+ k, then point of 

intersection of the lines is re 

(a)2i+j+k (b)27-2j+k 

(c) 1+25-k (d) None of these 

The line joining the points 6a —-4b—5c., 
-> : ae ' 

-—4c and the line joining the points 

= t= 2 b= 3 c at 2 be 5 ¢ intersect at 


(a)2c” (b) 40” 
(c)8e° (d) None of these 
Let iN B’and C’ be unit vectors. Suppose 


that A’. B’ = A’.C’ = 0 and that the angle 
between B and Cc is 7/6 then 
A = k(Bx@)andk = 

(a) +2 (b) +4 

(c) +6 (d) 0 


L 


If 3a’—5b’and 2a +b are perpendicular to 
each other and a +4 b’, -a+b are also 
mutually perpendicular then the cosine of the 


-> >. 
angle between a and b is 


17 19 
© 5 Vas 0) 543 
(c) ae (d) None of these 
A vector a ~ (x, y, z) makes an obtuse angle 
with y-axis, equal angles with 


b’ = (y,—2z, 3x) and © = (2z, 3x,—y) and 
a is perpendicular to d= (1,-1,2) if 
| al = 23, then vector a is 

(a) (1, 2, 3) (b) (2, -2, —2) 

(c) (-1, 2, 4) (d) None of these 

The vector ¢ directed along the bisectors of 
the angle between the vecotrs 
a=71-44-4& and b=-21-442h if 
Ict=3 V6 is given by 

Gia 7 eo 

(b) ?+7j-2k 

(a)-714+75-2k 

(d) 1-7 7-2 
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Vectors 


68. 


70. 


71. 


72. 


73. 


74, 


75, 


Let a’andb’ be non collinear vectors of 
which a is a unit vector. The angles of the 
triangle whose two sides are represented by 
V3 (a x b’) and 6 - (a”. 53 a-are 

(a) 0/2, 2/3,n/6 9 (b) 0/2, 0/4, 1/4 

(c) 0/3, 2/3,m/3  (d) data insufficient 


- Let a a and b be two non-collinear ynit vectors. 


Ifuza—(a > b3b and |vi= axb, then vi 
is 


(a) |uT (bylul+lu’ at 
(c)lut+lu’ bt = (b) lul+u’ (a tb) 
If A,B,C are three points with position 


vectors it], ey) and pitaitrk 
respectively, then the points are collinear if 
(a) p=q=r=1 (b) p=q=r=0 

(c) p=4,r=0 (d) p=1,9=2,r=0 


In a parallelogram ABCD, | AB|=a,|AD |=6 
and |AC |=c. Then DB . AB has the value 


és 3a +b? — iS a’ +3b°-c? 
2 2 

a —b'+3c a+3b¢+c° 
ee js 


If lal=4, | bl=2 and the angle between 
a and b is < then (axb} is 


(a) 48 (b) (a)? 
(c) 16 (d) 32 
->-9 > 
If a,b,c are non-coplanar non-zero vectors 
and bs “is any vector in. pe then 


[b Cc Grlat[e a rlb+[ab- b ree is equal 


to 
(a)3[abeoir: (b) [ab etiut 
(c)[b’c alr’ (d)[e a bj 


' > > 5 
If the unit vectors a and b are inclined at an 


angle 20 such that la b1<1 and 0<@<z7, 
then @ lies in the interval 


(a) [0, 7/6) (b) (51/6, 71] 
(c) [1/6, 1/2] (d) [n/2, 51/6] 
The vectors 21-A j +3rk and 


(1+A) t= 2074 { include an acute angle 
for 


76. 


77. 


78. 


79 


80. 


81. 


281 
(a) all values of m (b)A<-2 
(c)A>- 1/2 (d) Xe [—2,- 1/2] 
The vectors a=x 1-2 5 +5k 
and b=ityj—z { are collinear if 
(a)x=1,y=-2,z=—-5 
(b) x= 1/2, y=-—4, z=- 10 
(c)x=-1/2, y=4,z=10 
(d)x=-1,y=2,z=5 
Let a=2i-j+k,b=t+2j—-k and 


c= 1+ }—2 & be three vectors. A vector in 
the plane of b and c whose projection on ais 
of magnitude V(2/3) is 
(a)27+35-3k (b)274+354+3 k 
(c)-27-j+5k (d)27+j4+5k 
The vectors 

(x,x+1,x+2), (x+3,x+4,x+4+5) 
and (x + 6,x +7, x + 8) are coplanar for 
(a) all values ofx (b)x<0O 
(c)x>0 (d) None of these 
If ig b Ce are three non-coplanar vectors such 
that 





eeietert 
r= Ctat+b,r=2a- 2a- 3b+4cif 
r=hy ny +Agt+ Ag Ty, then 

(a) A, =7/2 (b) A, +A, =3 


(C)Ay+AQ+AQ=4 (AV+A,=2 

A parallelogram is constructed on the vectors 
a=3a—-B.b=a+3p iflal=|B1=2 and 
angle between Oeand Bis n/3 then the length 
of a diagonal of the parallelogram is 

(a) 4 V5" (b) 4. V3 

(c)4V7 (d) None of these 

The position vectors a> b- c and d’ of four 
points A, B, Cand D ona plane are such that 
(a~d)}.(b-e}=(b~d). (e~a}=0, 
then the point D is 

(a) Centroid of AABC 

(b) Orthocentre of A ABC 

(c) Circumcentre of AABC 

(d) None of these 
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82. 


83. 


84. 


85. 


86. 


87. 
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The vector at b” bisects the angle between 
the vectors el a and 6 if 
(a) lat=1b1 
=> 7 
(b) angle between a and b ts zero 
(c)lal+lb1=0 
(d) Nene oe these 
If a BY oie are three non-zero ee such 


that b’is not perpendicular to both a a and c- 
rn eee ten Oe nee 
and(a xb')xc =a X(b Xc ) then 
-> .-> : 
(a) a and c are always non-collinear 
(b) a andc are always collinear 
—> > i 
(c) a and c are always perpendicular 
(d) a, band c are always non-coplanar 


Image of the point P with position vector 
m7 =f + 2 k in the line whose vector equation 
is r rote syst 5k+a +374 58) has the 
position vector 

(a) - 2 i+ 5} +2h 


(b)91+5;-2£ 
Cyot-5j- 26 
(ayo f+ 5f+2k 


Ifaxb=c%d and axe= b xd. then 
(a) (a 2 d}=2(b-o} 
(b)a+d=A(b+C3 
()(a~bJ=A(e+d) 

(d) None of these 
If(axb)xc=ax(bxc), then 
(a)b&k (ck a}=0 
(b)(cxa)xb=0 
(c)ex(axbj= 0 

(d) None of these 

If the vectors b= (tan Sindy 2 Vsin 0/2) 


—) 
and c#=| tana, tana, — 7 are 
Vs ee 771 


orthogonal and a vector an (1, 3, sin 2a) 


88. 


89. 


90. 


Objective Mathematics 


makes an obtuse angle with the z-axis, then 
the value of o& is 


(a) &@=(4n+ 1) -tan! 2} 
(b) @=(4n+2) m—tan '2 
(c)a=(4n+ 1)m+tan! 2 
(d) o=(4n+2) n+tan '2 
The resolved part of the vector a’along the 


vector bis X’and that perpendicular to b’ is 
i Then 


duu | (Gri bya’ 
QA = —=— 
(ay 
—> > 
ar & Jb 
(b)° 
+ (b.bja—(a.b3b 
(c) u = 
(b)° 
> 3 
(dd) = we SAR 
by 


Let the unit vectors a and b be perpendicular 
and the unit vector ¢ be inclined at an angle 0 
to both aand br If c=aat B b+ y¥( at b> 
then 

(a)a=B 

(b) f =1-20 

(c) ¥ =—cos 20 

(a) B= i eee cos 20 


Consider a tetrahedran with faces 
F,, Fo, F3, Fy. Let Vie Vo. V2. V, be the 


vectors whose magnitudes are respectively 
equal to areas of Fy, F>, Fx, F4 and whose 


directions are perpendicular to their faces in 
he > > =- = 
outward direction. Then |] V, + Vv; +V3+ V4! 


equals 
(a) 1 (b) 4 
(c) 0 (d) None of these 
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Practice Test 


MM : 20 Time 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


a ——> 
. Let the unit vectors a and b be 
perpendicular to each other and the unit 


=’ _> 
vector c be inclined at an angle 6 to both a 


=> _ => - => > 
andb .Ife =xa+yb+z(a x b), then 
(a)x = cos 8, y = sin®@, z = cos 20 
(b) x = sin ®@, y = cos@, z = —cos 20 


(c)x = y = cos 0, 2” = cos 20 
(d)x = y = cos 0, 2° = —cos 20 
—$ > > 
a 6 c 
Mise oe aan Do | pithen 
35. =30334 464 
a-c b-c c-e¢ 
(a) A = 0 
(b)A=1 
(c) A = any non-zero value 
(d) None of these 


. The image of a point Of + 2F- R in the line 
passing through the points 1- j+2k and 
31+ f= 2k is 


Capa e tp 78 


(c) - 2i - P+ (d) None of these 

. Let O be the circumcentre, G be the 
centroid and O’ be the orthocentre of a 
AABC. Three vectors are taken eee at O 


and are Tepresented | by « a a =OA, b°=OB 
and: =O0C thena wb ve is 

(a) OG (b) 206 

(c) OO" _, (@ None of then 


. If the vectors e a a= xityj+zk and 


5) =a 
3 


b= =j ‘are such that a, ae ¢ and b forma right 


handed system, then c e is 

(a)zi—x (b) 0? 

(yj (d)-zi+xk 

. The co on of the plane containing the 


line r =a +kb and perpendicular to the 


planer n= qis 


10. 


. a i i+y+h and b= 


[10 x 2 = 20] 
(a)(r -b)-@ x a)= 
WG sayin x G@ = BY = 
> 32 lS 
(c)(r -—a)-(n x b)=0 
(@) (rb): in x @ x B)} = 


. Find the value of A so that the points 


P,Q,R,S on the side OA, OB, OC and AB 
of a regular tetrahedron are coplanar. You 


are given that oS aes - 
OA 3 


0Q 4 OR 1, _ OS 
OB 2’66 3° B 
(a)A=1/2 (b)A=-1 

(c)A=0 (d) for no value of i 





. x and y are two mutually perpendicular 


unit vectors, if the vectors ax +ay +c (x Xy), 

X+(X4+9) and ex+cyt+b (x xy), he in a 

plane then c is 

(a) A.M. ofa and b 

(b) G.M. of a and b 

(c) H.M. ofa and b 

(d) equal to zero 

Psi BR then the 
—7 2 & 7 AA => 

vectors (a -t)i + (@ -J)j + (a -Ayb, 

(b'- Ni + (b-7)7 + &- Bk and P+y--2k 

(a) are mutually perpendicular 

(b) are coplanar 

(c) Form a parallelopiped of volume 6 units 

(d) Form a parallelopiped of volume 3 units 

If unit vectors ? andj are at right angles to 


each other and = 31+4 7. 
= = a 

q =5i,4r =p +q,then2s =p -q 
itr eka f= Tr — bed forall realé 


=, : — 
(b) r is perpendicular to s 

> -, : > 3 
(c)r + s is perpendicular tor — s 


(d) |r| = 


isl =ip:=|q@ | 
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Record Your Score 
Max. Marks 
1. First attempt 
2. Second attempt <a 
3, Third attempt 
Answer 
Multiple Choice—! 
1. (d) 2. (b) 3. (a) 4. (b) 5. (c) 6. (d) 
7. (a) 8. (c) 9. (b) 10. (a) 11. (c) 12. (c) 
13. (d) 14. (c) 15. (c) 16. (b) 17. (d) 18. (a) 
19. (c) 20. (d) 21. (d) 22. (d) 23. (b) 24. (a) 
25. (b) 26. (c) 27. (a) 28. (d) 29. (b) 30. (c) 
31. (a) 32. (a) 33. (c) 34. (d) 35. (b) 36. (b) 
37. (d) 38. (d) 39. (b) 40. (a) 41. (c) 42. (c) 
43. (b) 44. (b) 45. (d) 46. (b) 47. (d) 48. (c) 
49. (c) 50. (d) 51. (c) 52. (d) 53. (a) 54. (c) 
55. (b) 56. (c) 57. (d) 58. (a) 59. (b) 60. (a) 
Multiple Choice—Il 
61. (a), (b), (c) 62. (b), (c) 63. (a), (c) 64. (c) 65. (b) 66. (b) 
67. (a), (c) 68. (a) 69. (a), (c) 70. (c), (d) 71. (a) 72. (b), (c) 
73. (b), (c), (d) 74. (a), (b) 75. (b), (c) 76. (a), (b), (c), (d) 77. (a), (c) 
78. (a), (b), (c) 79. (a), (c) 80. (b), (c) 81. (b) 82. (a), (b) 83. (b) 
84. (b) 85. (a), (b) 86. (a), (b) 87. (a), (b) 88. (b), (c), (d) 
89. (a), (b), (c), (d) 90. (c). 
Practice Test 
1. (d) 2. (c) 3. (d) 4. (c) 5. (a) 6. (c) 
7.(b) 8. (c) 9, (a), (c) 10. (a), (b), (c) 
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CO-ORDINATE GEOMETRY-3D 


1. The distance between two points P (x1, y1, 21) and Q(x, yo, Z2) is space in given by 
PQ = V (x2 — x1) + (yo — ya) + (22 — 21)" 

Corollary 1. Distance of (x1, yi, 21,) from origin = VOxt + yt + z*) 

2. Section formula : If A(x, y, z) divides the join of P (x1, y1, 21) and Q(x, y2, Z2,) in the ratio 
m1: M2 (Mm, me > 0) then 

yee TRAN gh A RMN, i 0 et Tl 
m + me m +me m+me 
(divides internally) 
Sad IR cay SN ese ee 
m — Me m —me2 m —me 
(divides externally) 

Corollary 1. If A(x, y, 2) divides the join of P (x1, y1, 21) and Q (x2, ye, Z2) in the ratio A: 1 then 

ya ee tM _Ay2ty, ,_ Aziz 
5a =" ee eee 
positive sign is taken for internal division and negative sign is taken for external division. 

Corollary 2. The mid point of PQ is aot i ae , SIGS 

3. Centroid of a Triangle : The centroid of a triangle ABC whose vertices are A (x1, y1, 21), B (x2, y2, 22) 
and C (x3, y3 23) are 

(Xy+XO+XZ Wit yet ys 24+204+ 23 | 
i a 0 Se eee 

4. Centroid of a Tetrahedron : The centroid of a tetrahedron ABCD whose vertices are 

A (x1, ys, 21), B (x2, Ya, 22), C (x3, y3, 23) and D (xa, y4, Za) are 
X+XQtXt+X Wit yotysty4, ZW+Z+wB+*°m% 
4 ’ 4 4 y 4 

5. Direction Cosines (D.C.’s) : If a line makes an angles a8, y with positive directions of x, y and z 
axes then cos a, cos B, cos y.are called the direction cosines (or d.c.’s) of the line Generally direction cosines 
are represented by /, m, nr. 

Then angles a, 8, y are called the direction angles of the line AB & the 
direction cosines of BA are cos(n-«a),cos(x-—f) and cos(n-y) ie, 
— Cos a, — Cos B, — cos ¥. 

Corollary 1. The direction cosines of the x-axis are 
cos 0, cos 7/2, cos n/2 i.e., 1, 0, 0. 

Similarly the d.c.’s of yand z axis are (0, 1, 0) and (0, 0, 1) respectively. 

Corollary 2. If /, m,n be the d.c.’s of a line OP and OP=r, then the 
co-ordinates of the point P are (ir, mr, nn. 


Corollary 3. P +n? +1? =1 





or cos? « + cos? B+ cos* y=1 
Corollary 4. sin? a + sin? B+ sin? y=2 
6. Direction ratios (d.r.’s) : Direction ratios of a line are numbers which Fig. 


are proportional to the d.c.’s of a line. 
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Direction ratios of a line PQ, (where P and Q are (x1, 1,21) & (X2, y2, Z2) respectively, are 
X2— X1, Y2—- Yi, 22 — 21. 
7. Relation between the d.c.’s and d.r.’s : If a, b, care the d.r.’s and |, m, nare the d.c.’s, then 
j=+— 4, mat b at 
Va? + bf + 0°)’ “Vira ote)’ Vat + bo +c) 
Note : If a, b, c are the d.r.’s of AB then d.c.’s of AB are given by the + ve sign and those of the line BA 
by — ve sign. 
8. The angle between two lines : If (/, 1, m1) and (2, Me, nz) be the direction cosines of any two lines 
and 6 be the angle between them, then 
cos 0=hb+ mime + nmne 
Corollary 1. If lines are perpendicular then 
hb+mm+mn=0 
Corollary 2. If lines are parallel then 








him _m 
bm mm 
Corollary 3. If the d.r.’s of the two lines are a1, by, c; and ae, be, ce then 
a1a2 + bi b2 + c1C2 


6 ooo aaa 
es V(a?+ be +c?) Vas + bs + oF) 
VE (bice — beci)* 


i = + 
‘ sinO= = Vat + be + cf) Var + b+) 
So that the conditions for perpendicular and parallelism of two lines are respectively. 
#iao + Bidet CAS ONO ee 

Corollary 4. If 4,7, & le, m2, m2 are the d.c.’s of two lines, the d.r.’s of the line which are 
perpendicular to both of them are : myne-— mem, nik — neh, hme- bm. 

9. Projection of a line joining the points P (x1, y1, 21) and Q (xe, ye, Z2) on another line whose direction 
cosines are /, m, n. 

=| (xa — x1) 1+ (y2- ys) M+ (22-21) NI 

Corollary 1. If Pis a point (x1, y1, 21) then the projection of OP on a line whose direction cosines are 
h, my, m1 is lhxy + Miy1 + M124, where Ois origin. 

Corollary 2. The projections of PQ when P is (x1, y1, 21) and Q is (x2, y2, Z2) on the co-ordinates axes 
are X2 — X41, Ya—- V1, 22 — 21. 

Corollary 3. If Projections of PQ on ABis zero then PQ is perpendicular to AB. 


THE PLANE 


A plane is defined as the surface such that if any two points on it are taken as then every point on the 
line joining them lies on it. 


1. Equation of plane in various forms 


(i) General form : Every equation of first degree in x, y, z represent a plane. 
The most general equation of the first degree in x, y, zis 
ax + by+cz+ d= 0, where a, b; care not all zero. 
Note: (a) Equation of yzplane is x=0 
(b) Equation of zx plane is y= 0 
(c) Equation of xy plane is z= 0 
(ii) One-point form : The equation of plane through (x1, y4, 21) is 
a(x—x1)+ b(y—-yr) +e (Z—- 21) =0 
(iii) Intercept form : The equation of plane in terms of intercepts of a, b, c from the axes is 


Spl otra 
abe 
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(iv) Normal form : The equation of plane on which the perpendicular from origin of length p and the 
direction cosines of perpendicular are cos a, cos B and cos y with the positive directions of x, y & z axes 
respectively is given by 

xcosa+ycosBh+zcos y=p 

(v) Equation of plane passing through three given points : Equation of plane passing through 

A(x, ¥1, 21), B (x2, y2, Z2) and C (x3, y3, 23) is given by 
X-X1 yy z-2 
X-X2 y-ye2 Z-2)=0 
X-X3 Y-y3 Z-2Z3 

(vi) Equation of a plane passing through a point and parallel to two lines : The equation of the 
plane passing through a point P (x1, y1, 21) and parallel to two lines whose d.c.’s and 4, m1, mi; and b, ma, ne 
is 

X-XM Y-YWi 2-24 
h m m =0 
b me ne 

(vii) Equation of a plane passing through two points and parallel to a line : The equation of the 
plane passes through two points P (x1, yi, 21) and Q (xo, ye, Z) and is parallel to a line whose d.c.’s are 
im, nis 

X-X Y-yi 2-4 
Xo-X, yo-yi 22-2%)]=0 
! m n 


2. Angle Between two Planes : 


If 8 be the angle between the planes a,x + byy+c1Z+ Gd) =O and aox+ boy + coz + ad =0 then 
a1 a2 + byb2 + cice2 
ee — ee 
! Vat + bf + cf) Vak + os + of) } 
Corollary 1. If planes are perpendicular then 
a1a2 + bib2 + c1c2=0 

Corollary 2. If planes are parallel then 

a1 _by_ ot 

a be © 


@=cos’ | 


3. Angle Between a Plane and a Line : 


If a be the angle between the normal to the plane and a line then 90° - a is the angle between the plane 
and the line. 


4. Length of Perpendicular from a Point to a Plane 


The length of perpendicular from (x1, yi, 21) 0n ax+ by+cz+d=Ois 


| axy + by; + cz; +d 
VE+F+2) 


5. Positions of Points (x1, y1. 21) and (x2, y2, 2) relative to a Plane : 


If the points (a, y1,21) and (x2, yz, 22) are on the same side or opposite side of the plane 
ax+ by + cz+ d=0 then 
ax; + by; +. cz1+d ax1 + by;+czi+d 
ax2 + by2+ cz2+d axe + by2+cz2+d 


6. Distance between the Parallel Planes:: 


Let two parallel planes be ax+ by + cz+ d=0 and ax+ by+cz+d;=0 
First Method : The distance between parallel planes is 
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|d- dj | 
(a+ b+ c*) 
Second Method : Find the co-ordinates of any point on one of the given planes, preferably putting 
x=0, y=0 or y=0, Z=0 or z=0, x=0. Then the perpendicular distance of this point from the other plane is 
the required distance between the planes. z 


7. Family of Planes 


Any plane passing through the line of intersection of the planes ax+by+cz+d=0 and 
aix+ bry + c1Z+ d; =O can be represented by the equation 
(ax+ by+ cz+da)+A(aix+ byyt+c1zZ+ 4) =0 
8. Equations of Bisectors of the Angles between two Planes : 


Equations of the bisectors of the planes 
Py: ax+ by+cz+d=0& Po=ajx+ bry+azt+a;= 
(where d> 0 & aj > 0) are 
(ax+by+cz+qd)_ . (aixt+biy+ciz+d1) 
Nit +e) Vat +bf+cp) 


Acute angle Bisector Obtuse angle Bisector 
[ aeeeetigy way Oe 
a Se ee 


9. The Image of a Point with respect to Plane Mirror : 





The image of A (x1, y1, 21) with respect to the plane mirror ax+ by+ cz+ d=0 be B (xa, yo, Z2) is given 

by 
Xe-X1 yea-Wi 2-21 --2(an+by+cz+ad) 
a b c (a +b? + c*) 

10. The feet of perpendicular from a point on a plane 

The feet of perpendicular from a point A (x1, yi, 21) on the plane ax+ by+cz+ d=0 be B (xa, ya, Z2) is 
given by 

X2—X1 _ ye- yi _ Z2—b1 _ (ax + bys + cZ1 + d) 
a b ¢ (a + b* +c) 


11. Reflection of a plane on another plane : 


The reflection of the plane ax+ by + cz+ d=0Oon the place ajx+ biy+ c1z+ dy =Ois 
2 (aay + bby + cc1) (a1x+ Diy + c1Z+ dh) = (aj +bi+c? (ax + by + cz+ b) 


12. Area of a Triangle 


If Ayz, Azx, Axy be the projections of an area A on the co-ordinate planes yz, 2x and xy respectively, 
then 
A=V(Agt+ A+ AS) 
If vertices of a triangle are (x1, y1, 21), (x2, y2, Z2) and (x3, y3, 23) then 


1,.|/" 4 1 
Ayz = 2 | ye 22 1 | 
ys z3 1 
{ 21 x1 = «41 
A 2x=T | 22 .X2 1/1 
2 
Zz x3: «1 
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1 x yw 1 
& Ay=5! % ye 1{/ 
®% ys 1 


Corollary : Area of triangle = : besin A. 


PAIR OF PLANES 


1. Homogeneous Equation of Second degree : 


An equation of the form 


ar + by +o2°+ 2fyz+ 2gzx+2hxy=0 is called a homogeneous equation of second degree. It 
represent two planes passing through origin. Condition that it represents a plane is 


ah g 

h b f|=0 

g f c 
Le, abe + 2fgh- af - bq’ - ct =0 


2. Angle between two Planes: 


ff 6 is the acute angle between two planes whose joint equation is 
ax’ + by’ + cz + 2fyz + 2gzx + 2hxy = 0, then 
2 _— _— _— 
=tan-"{ 2 VF? +o? + I be-(ca 20) | 
a+b+c 


Corollary : If planes are perpendicular then 
a+b+c=0 


THE STRAIGHT LINE 
Straight line is the locus of the intersection of any two planes. 
1. Equation of a straight line (General form) : 


Let ax+ by+ cz+ d=0 and ajx + biy + c1z+ ad =0 be the equations of any two planes, taken together 
then 
ax+ by+cz+ d=0=a1x+ biy+ c1Z+ d is the equation of straight line. 
Corollary : The x-axis has equations y= 0 = z, the y-axis z= 0 = x and the z-axis x=0=y. 


2. Equation of a line Passing through a Point and Parallel to a Specified Direction : 


The equation of line passing through (x1, y1, 21) and parallel to a line whose d.r.’s an a, b, cis 


X-M_ y=M_ z- 24 — «fas. 
aa = Spy Ch ee ee! 
& the co-ordinate of any point on the line an (x4 + ar, y1 + br, 21+ cn 
when ris directed distance. 





3. Equation of line Passing through two Points : 


The equations of line passing through (x1, y1, 21) and (2@, ye, Z2) is 
X-M YYW _ Zot 
%-M Yeo-yi 2-21 


4. Symmetric Form: 


The equation of line passing through (x1, y1, 21) and having direction cosines /, m, nis 


Downloaded From : www.EasyEngineering.net 


Downloaded From : www.EasyEngineering.net 


290 Objective Mathematics 


zest ee Lal A See 


5. To convert from General Equation of a line to Symmetrical Form : 


(i) Point : Put x= 0 (or y=0 or z= 0) in the given equations and solve for y and z. The values of x, yand 
Zare the co-ordinates of a point lying on the line. 

(ii) Direction cosines : Since line is perpendicular to the normals to the given planes then find direction 
cosines. Then write down the equation of line with the help of a point & direction cosines. 


6. Angle between a Line and a Plane : 


If angle between the line i des ras and the plane aix + biy + c1z+ d= Ois @ then 90° - 0 is 


the angle between normal and the line 
: 1aay + bb; + cc1) 
Le, cos (90° - 6) = 5 aA 
, (a + b* + c*) Wat + bf + cf) 
oF iors (aa1 + bbi + cc1) 
Va +b? +) Wat + bf + cf) 


Corollary : If line is parallel to the plane then aa; + bb; + cc; = 0 
7. General Equation of the Plane Containing the Line : 


X=xM yry 2-21 
>i ))6UMmS**p 
Is a(x-— x1) + b(y— yt) + ¢(Z- 21) 
where al+ bm+cn=0 


8..Coplanar lines : 


(i) Equations of both lines in symmetrical form : 
If the two lines are 
X—X y-vn 27-4 gx Ya zZz- 22 

















h m m b sme ne 
X2-X1 Y2-yi 22-21 
Coplanar then h m m =0 
7) me ng 


& the equation of plane containing the line is 
X-X yyw zZ-2 


h m m =0 
me m 
(il) If one line in symmetrical form & other in general form : 


Let lines are 


aix+ bry + c1Z+ G1 =0 = aox + boy + c2z+ ce 
The condition for coplanarity is 
ait bi +cizit+ dh ail+ bim+ cin 
2x1 + bey +C2Z1+ 2 ael+ bom+ cen 
(iii) If both line in General form : 
Let lines are a1x+ biy+ c1Z+ G) =O = aox+ boy+ coz+ 
and a3x + bay + 03Z + 03 = 0 = aqx + bay t+ cazt+ 4 
The condition that this pair of lines is coplanar is 
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a, by 
a2 be 
a3 bg 
aq ba 


R22 
BES 


9. Skew Lines : 


Two straight lines in space are called skew lines, when they are not coplanar. Thus skew lines are 
neither parallel, nor intersect at any point. 


10. Shortest Distance (S.D.) 


Let PQ and RS are two skew lines and a line which is perpendicular to both PQ and RS. Then the length 
of the line is called the shortest distance between PQ and RS. 
Let equations of the given lines are 
X-M y-yM_z-21 
A om om b me ne 
Let S.D. lie along the line 














Ke S.D. =| 1 (x2 ~ x1) + M (yo — Wy +: 1 (Z2- 21) | 
and Equation of shortest distance is 


X-x yr-y z-21 X-X2 Y-yo Z-2Z 
h m m | =08& b me nm |=0 
/ m n / m n 


11. Volume of Tetrahedron 
If vertices of tetrahedron are (x1, y1, 21), (X2, yo, 22), (X3, ¥3, 23) and (%4, ya, 24) is 
1 


j 
1 


o|— 
RSX 
EOS 
BASH 


MULTIPLE CHOICE 


Each question in this part has four choices out of which just one is correct. Indicate your. choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. The four lines drawn from the vertices of any (d) none of these 
tetrahedron to the centroid of the opposite 3. The pair of lines whose direction cosines are 
faces meet in a point whose distance from given by the equations 3l1+m+5n=0, 
each vertex is k times the distance from each 6mn — 2nl + 5im =0 are 
vertex to the opposite face, where k is (a) parallel (b) perpendicular 
1 xd ees me oe | 
= - c) inclined atcos | = 
(3 + ©) (s 
3 s (d) none of these 
(©) 4 ) 4 4. The distance of the point A (— 2, 3, 1) from 
2. Which of the statement is true ? The the line PQ through P(-3 5, 2) which 
coordinate planes divide the line joining the make equal angles with the axes is 
points (4, 7, -2) and (-5, 8, 3) 2 14 
(a) all externally (a) 3 (0) 3 
(b) two externally and one internally inv 16 F) 
(c) two internally and one externally aaa 3 % 3 
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- The equation of the plane through the point 


(2, 5, -3) perpendicular to the planes 
x+2y+2z=1 and x -2y+3z=4 is 

(a) 3x — 4y + 2z-20=0 

(b) 7x - y + 5z=30 

(c)x—-2y+z=11 

(d) 10x — y-—4z=27 


. The equation of the plane through the points 


(0, -4, -6) and (—2, 9, 3) and perpendicular to 
the plane x — 4y — 2z =8 is 

(a) 3x + 3y—2z=0 

(b) x-2y+z=2 

(c) 2x+y-—z=2 

(d) 5x- 3y+2z=0 


- The equation of the plane passing through the 


points (3, 2, -1), (3, 4, 2) and (7, 0, 6) is 
5x + 3y — 2z=A where A is 


(a) 23 (b) 21 
(c) 19 (d) 27 
. A variable plane which remains at a constant 


distance p from the origin cuts the coordinate 
axes in A, B, C. The locus of the centroid of 


the tetrahedron OABC is yr +7x' + ry 
= key? where k is equal to 


9 
(a) 9p” () > 
P 
7 16 
()> (d= 
Pp P 
9. The line joining the points (1, 1, 2) and (3, 


10 


11 


—2, 1) meets the plane 3x+ 2y+z=6 at the 
point 





(a) (1, 1, 2) (b) (3, -2, 1) 

(c) (2, -3, 1) (d) G, 2, 1) 

The point on the line * 7 2 hor a at 
a distance of 6 from the point (2, —3, —5) is 
(a) (3, -5, -3) (b) (4, -7, -9) 

(c) (0, 25 -1) (d) 3, 5s 3) 

The plane passing through the point (5, 1, 2) 
perpendicular to the ’ line 
2 (*-2)=y—4=2z-5 will meet the line in 
the point 

(a) (1, 2, 3) (b) (2, 3, 1) 

(c) (1, 3, 2) (d) (3, 2, 1) 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


Objective Mathematics 


The point equidistant from the four points 
(a, 0, 0), (0, b, 0), (0, 0, c) and (0, 0, 0) is 


#) 
c 
(c) & ery (d) None of these 


P,@Q,R,S are four coplanar points on the 
sides AB, BC, CD, DA of a skew quadrilateral. 
AP BQ CR DS 


(a) (b) (a, b, e) 





a 
3 J 
2 


[a volo 


The product PB_ Bemis SA equals 
(a) -2 (b) -1 
(c) 2 (d) 1 


The angle between any two diagonals of a 
cube is 


(a) cos = 13 (b) cos 0= 
I nal 
(c) cos 8=7 (d) cos 6 = Teh 


The acute angle between two lines whose 
direction cosines are given by the relation 


between 1+ m+n=Oand +m —n’ =Ois 





(a) 1/2 (b) 2/3 
(c) 1/4 (d) None of these 

‘ SEE Pod z-2 x-T y 
The lines ta) Sea ae 
aztt 
=. 


(a) parallel lines 

(b) intersecting lines 

(c) perpendicular skew lines 

(d) None of these 

The direction consines of the line drawn from 
P (-5, 3, 1) to Q(1, 5, — 2) is 

(a) (6, 2, -3) (b) (2, -4, 1) 


O48) O(F.5.-5] 


The coordinates of the centroid of triangle 
ABC where A,B,C are the points of 
intersection of the plane 6x+3y—2z=18 
with the coordinate axes are 

(a) (1, 2-3) (b) (-1, 2, 3) 

(c) (-1, -2, -3) (d) (1, -2, 3) 

The intercepts made on the axes by the plane 
which bisects the line joining the points (1, 2, 
3) and (—3, 4, 5) at right angles are 
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20. 


21. 


22. 


23. 


25. 


sl ee Ore the 


()| 9 -= 79] (| 9.5 2 


A ting mare angles a, B, 7,5 with the ior 
diagonals of a cube. Then cos? & + cos” B 


+ cos” ¥+ cos’ 8 is 

(a) 4/3 (b) 2/3 

(c)3 (d) None of these 

A variable plane passes through the fixed 
point (a, b,c) and meets the axes at A, B,C. 
The locus of the point of intersection of the 
planes through A, B,C and parallel to the 
coordinate planes is 


(a)* 2448 mes 24 24S 
y xy 2 
b abe 


(c) #4+745=-2 d)44+2455-1 
wes AD Fe MT ey ac 


A plane moves such that its distance from the 
origin is a constant p. If it intersects the 
coordinate axes at A, B,C then the locus of 
the centroid of the triangle ABC is 
Aide 

xy 


2 
zp 
el? BNO 
(b) za + Zz + = ae 
x z Pp 
) iat 2 
(os) =a 
x y Z p 
1 aia 
w=5+sStsS=S 
x y z ABD 
The distance between two points P and Q is d 


and the length of their projections of PQ on 
the coordinate planes are dj, d>,d3. Then 


d; + dst d= Kd’ where K.is 
(a) | (b) 5 
(c) 3 (d) 2 
: i Cae : 
* The line ia | is vertical. The 


direction cosines of the line of greatest slope 
in the plane 3x ~2y+z=5 are Proportional 
to 

(a) (16, 11,1) (b) (-11, 16, 1) 

(c) (16, 11, 1) (d) (11, 16, -1) 

The symmetric form of the equations of the 
line x+y—z=1,2x-3y+z=2is 


26. 


27. 


28. 


29 


30. 


31. 
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ee SOS hag 3 2esy ce 
eats) AS 5-375 
(cE goede a ae 

gy see 5 


The equation of the plane which passes 
through the x-axis and perpendicular to the 


pote) +2) “@—3) 3) 5. 
ae cos 6 sin 8 0 


(a) x tan @+y sec 8=0 

(b) x sec 8+ y tan 8=0 
(c)xcos8+ysin6=0 

(d) x sin 8- ycos68=0 

The edge of a cube is of length of a. The 
shortest distance between the diagonal of a 
cube and an edge skew to it is 


(a) aV2 (b)a 
(c) ¥2/a (d) a/V2 
The equation of the plane passing through the 


intersection of the planes 2x — Sy +z=3 and 
x+y+4z=5 and parallel to the plane 
x+3y+6z= 1 isx+3y+6z=k, where k is 
(a) 5 (b) 3 

(c)7 (d) 2 

The lines which intersect the skew lines 
y =mx, 2=¢; y=— mx,z=—c and the x-axis 
lie on the surface 


(a) cz = mxy (b) cy = 
(c) xy = cmz (d) None of these 
The equation of the line passing through the 


point (1, 1, —1) and perpendicular to the 
plane x — 2y — 3z=7is 


(d) none of these 

The plane 4x+7y+4z+81=0 is rotated 
through a right angle about its line of 
intersection with the plane 5x + 3y + 10z = 235. 
The equation of the plane in its new position 
is x — 4y + 6z=k, where k is 

(a) 106 (b) -89 

(c) 73 (d) 37 
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32. 


33. 


35. 


37. 


38. 
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A plane meets the coordinate axes in A, B, C 
such that the centroid of the triangle ABC is 
the point (a, a, a). Then the equation of the 
plane is x + y + z=p where pis 

(a) a (b) 3/a 

(c) a/3 (d) 3a 

If from the point P(a, b,c) perpendiculars 
PL, PM be drawn to YOZ and ZOX planes, 
then the equation of the plane OLM is 


45 2S ee 
a ae 0 (0) Ro 0 


x. ¥ 2 x BZ 
SS ic he ee (d)—-<+-=+= 
er c ‘ mi bc ° 


. A variable plane makes with the coordinate 


planes, a tetrahedron of constant volume 64 

k’. Then the locus of the centroid of tetrahed- 

ron is the surface 

(a) xyz = 6K" 

(b) xy + yz+ 2x = 6K 

(c) x+ y +7 =8K 

(d) none of these 

The plane Saf = = k, meets the 
abe 

co-ordinate axes at A,B,C such that the 

centroid of the triangle ABC is the point 

(a, b,c). Then kis 

(a) 3 

(c) 1 


(b) 2 
(d) 5 


. The perpendicular distance of the origin from 


the plane which makes intercepts 12, 3 and 4 
on x, y, Z axes respectively, is 


(a) 13 (b) 11 
(c) 17 (d) none of these 
A plane meets the coordinate axes at A, B, C 


and the foot of the perpendicular from the 
origin O to the plane is P, OA=a, OB=b, 
OC=c. If P is the centroid of the triangle 
ABC, then 


(ajatb+c=0 (by lal=lbl=Icl 


(c) & + # ra =0 (d)none of these 
abe 

A, B, C, D is a tetrahedron. A,, B,, C,, D, are 

respectively the centroids of the triangles 

BCD, ACD, ABD and ABC; AA,, BB,, CC, 

DD, divide one another in the ratio 


39. 


40. 


41. 


42 


? 


43. 


44, 


45. 


Objective Mathematics 


(a)1:1 (b) 2:1 
(c) 3:1 (d) 1:3 
A plane makes intercepts OA, OB, OC whose 


measurements are a,b,c on the axes 
OX, OY, OZ. The area of the triangle ABC is 


(a) ; (ab + bc + ca) 


(b) ; (ap? ei ear? 


(6) 5, abe (a+b +0) 


4s (a+b+c" 


The projections of a line on the axes are 9, 12 
and 8. The length of the line is 
(a)7 (b) 17 
(c) 21 (d) 25 
If P, QO, R, S are the points (4, 5, 3), (6, 3, 4), 
(2, 4, -1), (0, 5, 1), the length of projection of 
RS on PQ is 

4 2 
(a) 3 (b) 3 
(c)4 (d) 6 
The distance of the point P (— 2,3, 1) from 
the line QR, through Q (-3,6,2) which 
makes equal angles with the axes is 
(a) 3 (b) 8 
(c) ¥2 (d) 2 V2 
The direction ratios of the bisector of the 
angle between the lines whose direction 
cosines are 1), m), n1; ly, mp, nz are 
(a) l) +l, m, + m2, ny + ny 
(b) [jy — bm, mynz — myn, Mly — Nyl; 
(c) Lym, + Lym, myng + myn), Nl, + Nol; 
(d) none of these 
The points (8, —5, 6), (11, 1, 8), (9, 4, 2) and 
(6, —2, 0) are the vertices of a 
(a) rhombus 


(b) square 

(c) rectangle 

(d) parallelogram 

The straight lines whose direction cosines are 
given by al+bm+cn=0, 


fmn + gnl + him =0 are perpendicular if 


Downloaded From : www.EasyEngineering.net 


Downloaded From 


Co-ordinate Geometry-3D 


46. 


@yf+£42=0 
a “eb 
2) BP A 

(b) f + P + h 0 

(c)a°(g +h) +b (h+fy+c? (f+) =0 

(d) none of these 

The three planes 4y+6z2=5; 

2x + 3y + 5z=5; 6x + Sy + 9z = 10 

(a) meet in a point 

(b) have a line in common 

(c) form a triangular prism 

(d) none of these 





49. 


50. 
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(a) (1, 2,-3) ((4,1.-2 
ce .2 + heat 
(c) (2, 4, -6) (d) (2, 3, 6) 
The length of the perpendicular from (1, 0, 2) 
f+] _y-2 z+l. 
on the line ee: aR 
@)3 als omy 9X3 3 
(c)3 o (d) 2 a 


The plane containing the two_ lines 
$-9 a2 3-h x—=2_y+3 
ce wat oo a Wee 











) -_ ze) q = 
47. The line = = dit = zee meets the ae 11x+ my + nz =28 where 
plane x + 2y + 3z = 14, in the point (a)m=~I1,n=3 
(a) (3,-2, 5) (b) (3, 2, ~5) lillie ae 
(c) (2,0, 4) (@) (1, 2, 3) MS see 38 
48. The foot of the perpendicular from P (1, 0, 2) n= lars 
to the line a : Si —< is the point 
Practice Test 
MM : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
1 Phe" pejection of Wtorlinek* LY. ess) 3. The a of the point (2, 1, —2) from the 
ee line —— Sal vid gee’ measured parallel 
on the plane x-2y+z=6 is the line of 2 1 as 
intersection of this plane with the plane to the plane x+2y+z=4is 
(a) x+y +z=0 (a) Y10 (b) ¥20 
(b) 8x +y—-z=2 (c) V5 (d) V30 
(c) 2x — 3y + 8z =3 4. The shortest distance between the lines 
(d) none of these x-3 y+15_2z-9 en *tl_ynl 
2. A variable plane passes through a fixed 2 =o 5 2 1 
point (1, —2, 3) and meets the co-ordinate 22 i 
axes in A,B,C. The locus of the point of -3 
intersection of the planes through A, B,C (a) 2V3 (b) 4 V3, 
parallel to the co-ordinate planes is the (c) 3V6 (d) 5 V6 


surface 

1 1 
(a) xy - giz +gex=6 
(b) yz — 2zx + 8xy = xyz 
(c) xy ~ 2yz + 32x = 3xyz 
(d) none of these 


. The area of the triangle whose vertices are 


at the points (2, 1, 1), (3, 1, 2), (-4, 0, 1) is 


(a) Vi9 (b) 4 Vig 
1 jag 1 Jen 
(c) 3 138 (d) 5 V57 
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6. The equation to the plane through the 


points (2, —1, 0), (3, —4, 5) parallel to a line 
with direction cosines proportional to 2, 3, 4 
is 9x — 2y — 3z =k where k is 

(a) 20 (b) —20 

(c) 10 (d) -10 


7. Through a point P (f,.g, h) a plane is drawn 


at right angles to OP, to meet the axes in 
A,B,C. If OP=r, the centroid of the 
triangle ABC is 
(| [wg 2 


3r’ 3r’ 3r 


2 2 
ce ee 
3f’ 3g’ 3h 

(d) none of these 


8. The plane Ix +my=0 is rotated about its 


line of intersection with the x Oy plane 
through an angle a. Then the equation of 
the plane is Ix + my + nz = 0 where n is 


Record Your Score 


1. First attempt 
2. Second attempt 


Objective Mathematics 


(a)tVE +m cos a 
b)aVP +m sina 


(c)+ VE +m tana 
(d) none of these 

9. If a straight line makes an angle of 60° 
with each of the Xand Y axes, the angle 
which it makes with the Z axis is 


T T 
{a) 3 (b) 4 


t 3n 
(c) 2 (d) oe 
10. The condition for the lines x=az+b, 
y=cz+d and x=a4z+ by, y =cyz +d, to be 
perpendicular is 
(a) acy +ayc=1 
(b) aay +cec, +1=0 
(c) bey + bye +1 =0 
(d) none of these 


eee 





3. Third attempt 
Answers 
Multiple Choice 
1. (c) 2. (c) 3. (c) 4. (b) 5. (d) 6. (c) 
7. (a) 8. (d) 9. (b) 10. (b) 11.(a) 12. (c) 
13. (d) 14. (d) 15. (b) 16. (c) 17. (d) 18. (a) 
19. (a) 20. (c) 21. (b) 22. (b) 23. (d) 24. (d) 
25. (c) 26. (c) 27. (d) 28. (c) 29. (b) 30. (c) 
31. (a) 32. (d) 33. (c) 34. (a) 35. (a) 36. (d) 
37. (b) 38. (c) 39. (b) 40. (b) 41. (a) 42. (d) 
43. (a),(c) 44. (b) 45. (a) 46. (b) 47. (d) 48. (b) 
49. (a) 50. (c) 
Practice Test 
1. (a) 2. (b) 3. ((d) 4. (b) 5. (c) 6. (a) 
7. (c) 8. (c) 9. (b),(d) 10. (b) 
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